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The metal is being run into the mold from the two Jadles above the casting pit. Cast for tube of 16-inch, 125-ton army gun. 
Casting a Large Armor-Plate Ingot. A 100-Ton Nickel-Steel Ingot, 


Part Sectional View through an Open Hearth Furnace, Showing Regulating Valves, Checkerwork and Air‘and Gas Flues. 
MANUFACTURE OF GUNS AND ARMOR AT THE BETHLEHEM STEEL WORKS—I. THE OPEN HEARTH PROCESS.—[See page 312.] 
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CAPPED PROJECTILES AND PANIC LEGISLATION. 

Several years ago during some armor-plate trials in 
Russia, in-which the plate: had thoroughly beaten the 
projectile, it oecurred::to’ some one to cover. the hard 
face of the armor with a thin plate of soft steel. The 
result .was magical, a shell which splintered hopelessly 
on the hard: face now boring its way through both 
plates with inipunity. It:was evident that. the soft 
plate served to embrace and ‘hold together the 
point of the projectile during the critical. moment 
when it was breaking. its. way through the intensely 
hard surface of: the armor. Once through the surface, 
penetration through the softer body of the plate 
was easy. 

Projectiles, however, could not carry soft plates 
around with them, nor was it necessary. A _ small 
eap of soft steel, attached to and covering the point of 
the shell would serve equally well; and so the capped 
projectile took its place as one of the most effective in- 
ventions in the developinent of guns and armor.’ The 
invention was taken up and perfected by the .John- 
son firm of Spuyten Duyvil, New York, and their fluid- 
compressed, steel-capped projectile secured .a -world- 
wide reputation when a 12-inch shell penetrated 18 
inches of Harvevized steel, although striking the plate 
obliquely at an angle of 21° from the normal, and 
with the customary velocity of 2,000 feet per second. 

But all this is ancient history, and was duly recorded 
in the SCIENTIFIC AMERICAN, of December 5, 1896, 
when illustrations were given of a 6-inch projectile 


which, after penetrating 10 inches of Harveyized plate, - 


had sufficient energy left to carry it 8 feet into the 
sand embankment at the rear—a total energy equal to 
the penetration of 12 to 14 inches of ‘plate. The: per- 
foration of Harvey plate and of Krupp plate of lesser 
thickness, has subsequently been accomplished with 
capped projectiles, probably. at every arnon roving: 
ground in:the world. 

It:seems that on a recent occasion our own navy offi- 
cials, by giving it a high velocity, put a 6-inch capped 
shell cleanly through a 6-inch Krupp plate, and drove 
a shell of the sane caliber through .14 inches of: Har- 
veyized steel. Both were remarkable performances, 
though if we bear in mind the experiments of 1896 above 
referred to are in no sense phenomenal... Nothing would 
have been heard of the matter outside of military cir- 
cles had not the item found its way to the awestruck 
ear of a member of the Senate, who, communicating 
the secret to others, produced such consternation that 
the Senate forthwith closed its doors, and in secret ses- 


sion debated what emergency measures must be taken . 


in view of the profound revolution in the relative 
efficiency of guns and armor which had just taken 
place, and had only now fortuitously come to the 
knowledge of Congress. 


By some occult process of reasoning, this routine .- 
proving-ground test was taken to imply that the ™“ 


vaunted superiority of face-hardened armor being now 
shown to be a myth, there was herein clear proof of 
the fraud (long suspected) which the armor plate 
wakers were perpetrating upon the government; for 
who would now think of paying $450, to say nothing of 
$545, per ton for plate that had just been shown to be 
little short of worthless ? 

The:incident has an obvious moral; for surely it is 
not asking too much to suggest that the gentlemen 
upon whoin devolves the grave responsibility of saying 
the last word as to what shall and what shall not be 
done in matters naval and military, should keep them- 
selves so far informed on these technical questions as 
to be able to debate them with intelligence, dignity, 
and deiiberation. 

OOo 
THE SHRINKAGE OF LAKE NICARAGUA. 

In the current issue of the SUPPLEMENT will be 
found an article by Prof. Heilprin, entitled ‘‘The 
Shrinkage of Lake Nicaragua,” which is certainly the 


most significant, we had almost said dramatic, contri- . 


bution to the literature of the Nicaraguan region that 
has yet. appeared, 

In our issue of February 24, the same author, whose 
geographical and geological attainments give him emi- 
nent authority, showed that there is abundant evi- 
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dence, drawn from the inconsistency of early recorded 
levels with those of ‘later surveys, and from other 
phenomena, that there has been a gradual falling of 
the lake level. A reply to this article by Mr. C. Wil- 
lard Hayes, geologist of the Walker Canal Commission, 
was published in the SUPPLEMENT of April 28, and in 
the present article, while replying to Mr. Hayes, Prof. 
Heliprin fortifies the position taken in his former article, 
by proving from the records of rainfall, evaporation 
and outflow of the lake, furnished in the report of the 
Walker Commission of 1897-99, that there has beena 
shrinkage in the waters of the lake during the past 
twenty vears. 

It isevident that, if any doubt exists as to the per- 
manence of the lake, a similar doubt exists as to the 
permanence of the canal; for not only.is Nicaragua, 
with the canalized San Juan River, to form the major 
portion of the canal, but it is upon the maintenance of 
the lake at or above a certain specified minimum level 
that the very existence of the whole system depends. 
Should the waters of the lake in time fall below a level 
which would afford less than 30-feet (the proposed 
depth of the canal) at the points where the canal en- 
ters and leaves the lake, there would be absolutely no 
remedy for the disaster. 

Does such a dangerexist? Is thereany evidence that 


. the average losses by evaporation and outflow are in ex- 


cess of the average gains by rainfall: in the Nicaragua 
watershed ? The question can be answered by gather- 
ing all the recorded data on the subject, and by asimple 
process of addition and subtraction, determining 
whether the volume of the lake is increasing, station- 
ary or undergoing a steady shrinkage. The necessary 
data are furnished by careful records taken at: Rivas, 
on the Pacific side of the lake, during the years 1880 
to 1898 inclusive, and it is from these data that Prof. 
Heilprin has arrived at the discouraging -conclusion 


. “that the lake—unless, indeed, the: offi¢ial reports are 


inaccurate—has been steadily’and progressively under- 
going shrinkage, and-that it must continue to do so in 
the future.”. 

The determinations. of. altitude of the lake made by 
Galisteo, in. 1871, and by Baily, in 1838, show that it 
formerly stood at a much higher level than that estab- 
lished by recent .surveys, a fact which is confirmed by 
the report of Collinson to the Roval Geographical So- 
ciety, in 1867, who states that ‘even the least observ- 
ant native, dwelling on the lake, will tell how its banks 
are rising year by year visibly before his eyes.” The 
most comprehensive record of rainfall, evaporation, 
ete:, is that contained in the report of the Nicaragua 
Canal Commission of. 1897-99, which, although it makes 
no specific analysis of its own figures to determine the 
question of net gain or loss in the volume of the lake, 
does actually afford .confirmation of the statements of 
the early engineers, as Prof.’Heilprin shows in his 


> article. 


It is made plain from the report that the intake of 
Lake Nicaragua—rainfalland drainage from. its drain 
age--basin—is apparently for almost every year less 


- than the output—the loss due to evaporation and out- 


flow ; while in exceptionally dry years the evaporation 
alone is greater than the entire intake. 

From November 1, 1889, to June 1, 1891, the total 
rainfall would have raised the level of the lake 45°75 
inches. 
95 inches, a loss, outside of what-would have run off 
through the San Juan River, of :over 4 feet. . The 


aggregate loss during three dry spells, not taking count - 


of outflow through the San Juan, was 10 feet 10. inches. 

The compensations for such losses must be found in 
periods of. extraordinarily heavy rainfall; but despite 
the fact that immediately after excessive rains the lake 
has been known: to rise two feet in six weeks, the great- 
est.net accession:to the lake.for any entire year, during 
a period of 20 years, was considerably less than 2 feet. 

In the, year 1898, when the rainfall was 108 inches, 
the net rise of the lake was only 18 inches, and a com- 
parison. of the records show that during 19 years of 
successive observations (1880 to 1898) tiiere were not 
more than -four. periods, the years 1893, 1897, 1898 and 
possibly 1886, when -the lake held its own, and during 
these vears combined the actual gains were less. than 
5 feet. On the other hand, in the single ‘year 1890, 
when the rainfall at. Rivas was only 31°81 inches, the 
loss was as great as the gains for the entire 19 vears! 

In calculating the net result of all the causes of sup- 
ply and loss affecting the lake level, the average re- 
corded evaporation is taken as 55 inches, and the ont- 
flow through the San Juan as 42 inches, or one-half the 
amount in the extremely wet season of 1898. On this 
basis there is a total loss of 363 inches as against a total 
gain of 114 inches, or anet loss of 20 feet 9 inches. 
From this result the author of the paper concludes that 


for a long period of years Nicaragua has undergone a. 


very marked and progressive shrinkage. 

It is true that the outflow through the San Juan may 
be controlled and water may be stored in wet seasons 
against the deficiencies due to drought; but although 
the evil day may be thus postponed it is only a questiou 
of time, if the lake be steadily shrinking, when the sur- 
plus storage will be inadequate to meet the ever-grow- 
ing deficiency. 


The evaporation alone would have lowered it - 


-.of the steam-locomotive. 


- inclined to imagine. 
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We agree with the author of this paper that ‘‘ it is 
hardly less than amazing that these reports should not 
have been analyzed before, and their bearing given 
full consideration ;” and, we trust, that Congress will 
recognize, in the grave considerations thus presented, 
a farther inducement to await the results of the search- 
ing investigation which is now being made by the 
President’s commission. 
ooo 
ELECTRICITY IN THE FIELD OF TRANSPORTA- 

TION.—A FORECAST, 

In no branch of science has the century now fast 
nearing its end witnessed more rapid advanees or re- 
markable applications than in electricity, which, in a 
brief space of one hundred vears, has developed from 
a scientific curiosity to one of the most potent forces 
that enter into our industrial life. It is still but ill-un- 
derstood, and not even adequately definable. So vast 
have been the changes which it has already wrought 
in chemistry-and wanufactures, and so powerful may 
be the influence which it is destined to exert over the 
arts, that one involuntarily looks into the future for a 
glimpse of its possibilities in the twentieth century. 

Present developments give no reason to expect that 
electricity will ever completely supersede steam as a 
motive power of great railway systems. In the trans- 
portation of heavy loads through long distances, the 
use of electricity is accompanied with many incon- 
veniences and disadvantages. The steam-locomotive, 
on the other hand, ever remarkable for its great trac- 
tive power and high speed, has, in late years, been so, 
considerably improved that it will undoubtedly hold 
itsown in the economical, long-distance haulage of 
freight. Improvements in smoke-consuming devices, 
in constructions. for. lessening vibration, and in ar- 
rangements for increasing the heating surface and 
boiler capacity, follow one anotherso rapidly that the 
merits of concentrated power, cleanliness and compact- 
ness are almost as characteristic of the locomotive as 
they are of the electric motor. But, although eleetric- 
ity may never be exclusively used as the motive powér 
of.our large railroads, there are certain conditions un- 
der which it may be:far more satisfactorily employed 
than steam.. Scarcity of coal and a superabundance of 
water-power, for example, may favor the construction 
of electric rather than steam roads. In Switzerland 
and the Alpine regions of Italy, short trains of moderate 
speed, running at frequent intervals and carrying but 
few passengers, are chiefly employed, electric power 
being used for reasons of economy ; while there is every 
indication: that electricity will be exclusively used in 


. the subway systems of the future. 


For suburban travel and the street railways of large 
cities, we find that electricity is.admirably adapted to 
meet the requirements: of punctuality, security, and 
speed. Electric power is eminently suited to the needs 
of.the small road ; the cars are small, the trains short, 
the. superstructure light, and ‘the system cleanly. 
Whether the over or the underground trolley or the 
storage battery will be the prevailing system, it cannot 
be doubted that for city and suburban service electric- 
ity will remain the best form of motive power. So widely 
is it now employed on tramways, that it practically 
monopolizes the field; and further advancement must 
be looked for only in intensive improvement, in in- 
creased efficiency and safety. 

That. electricity will actually supplant steam on 
short, industrial roads, such as those that connect 
mines with. foundries, and factories with shipping 
wharves, is as:certain ag that it will be generally e:m- 
ployed in‘ city and suburban traffic. Thesmall electric 
locomotive of great tractive power, easily controlled, 
ever ready for service, has proven itself of untold value, 
and, to a-certain extent, has already taken the place 
The field which is here 
opened to electricity is not so limited as one might be 
The centralization noticeable in 
all branches of commerce, the combination of small 
factories to form giant industries, is becoming more 
pronounced with each succeeding. year. Industrial 
plants; which cover acres of.ground and which swarm 
with workmen, require a quick means of transporting 
material from building to building, and for this pur- 
pose electricity is the most convenient and, under 
many conditions, the cheapest form of energy that 
could possibly be employed. In many of these estab- 
lishments large generating: plants have been already 


-built to drive the many motors, cranes, machine-tools, 


and labor-saving appliances, and the utilization of the 
same current employed in driving these machines, to 
operate short railways would be both practicable and 
economical. 

Transportation by water will be affected by electric- 
ity less markedly than transportation by rail. The 
electric appliances which are now largely used on 
European canals have contributed much to increase 
the efficiency of these and other waterways. Electric: 
ally-operated cranes, elevating apparatus, and gates 
are multiplying ;and the mule that now reigns supreme 
over the towpath is gradually giving way to the small, 
powerful, electric locomotive, capable of towing several 
barges ata time. On ocean-going steamers, electricity 
will occupy a minor place, At present it is employed 
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in lighting and in operating the steering-gear and 
various auxiliary machines. On warships it will. find 
a more extensive application. Although it will not 
supersede steam as a means of propulsion, it will be 
more widely used than at present in the manipulation 
of turrets, guns and ammunition hoists, and the opera- 
tion of deck winches and boat cranes. : 

Electric communication on 
phenomenal development, may still be vastly improved 
in economy. Our present system of rapid telegraphy 


is expensive ; the sending of a message by wire is even’ 


yet far too costly for the ordinary affairs of mankind. 
If the twentieth century inventor will concern himself 
with increasing the efficiency and reducing the cost 
and expense of existing means of electric communica- 
tion, he will confer more solid benefit than by solving 
the problem of electrical vision or elaborating a system 
of wireless telegraphy. 
— 9 ee 
A NATIONAL NEED. 

There has been submitted to Congress a bill which 
proposes to merge the Office of Standard Weights and 
Measures in a new bureau, to beKnownas the National 
Standardization Bureau, whose function shall consist 
in the custody of the national standards ; the compari- 
sons of standards used in scientific investigations, en- 
gineering, manufacturing, commerce and educational 
institutions with the standards adopted or recognized 
by the government ; the construction, when necessary, 
of standards, their multiples and subdivisions; the 
testing and calibrations of standard measuring appa- 
ratus ; the solution of problems which arise in connec- 
tion with standards; the determination of physical 
constants and the properties of materials, when such 
data are of. great importance to scientific and manu- 
facturing interests and are not to be obtained with 
sufficient, accuracy elsewhere. The bureau is to exer- 
cise its functions for the government, for.any State or 
municipal government within the United States, or for 
apy scientific society, educational institution, firm, 
corporation or individual engaged in wanufacturing 
or other pursuits requiring the use of a standard 
measuring instrument. 

The importance of this bill is evident from a brief re- 
view of the conditions which call fur the establishment 
of « bureau of this kind. It has always been acknowl- 
edged that the selection and care of the original stand- 
ards of-lerett, mass, capacity and temperature, to 
which subjects attention, until recent years, has been 
almost exclusively confined, is one of the most import- 


ant branches of scientific work that. comes under the © 


control of the government. The remarkable develop- 
ments which have taken place of late years in pure and 
applied science have enlarged the field of such duties, 
until it now includes so many branches of physical and 
chernical research as tocall for a complete laboratory, 
furnished with means for making the most refined 
measurements known to modern science, if the proposed 
Standardization Bureau is successfully to cope with its 
duties. : 
Germany, England, Austria and France have estab- 
lished bureaus and departments, more or less of the 
kind contemplated in this bill, and it only requires a 
study of the duties of these institutions, and the gener- 
ous appropriations granted for their maintenance, to 
be satisfied of the importance, in foreign eyes, at least, 
of problems pertaining to standards and stardard 
measuring apparatus. The necessity for a United 
States Bureau is proved by the extraordinary ra- 
pidity with which institutions of learning, labora- 
tories and _ scientific societies are being established 
throughout the country, the rate of their growth 
never having been equaled in the history of any other 
nation. The work done in these institutions requires 
reliable standards for which, at present, they are 
obliged to go abroad. The introduction of accurate 
scientific methods into our various industries more- 
over, calls for a multitude of standards of far greater 
accuracy than was formerly required. Thus to secure 
the most economical results it is often necessary to 
have an accurate knowledge of the high temperature 
of a furnace, or the low temperature of a refrigerating 
process ; while important commercial transactions are 
based upon the reading of electrical apparatus, inaccu- 
racies in which would result in great injustice and 
financial loss. There is a call, moreover, for many 
standards and instruments of precision in the different 
scientific departments of the government. Further 
proof of the necessity for this bureau is found in the 
recent acquisition of territory by the United States, 
which will involve readjustment of the system of 
weights and measures in the countries affected. 
Hitherto the manufacturing of scientific apparatus 
and instruments of precision has been confined almost 
exclusively to foreign countries, although it is satis- 
factory to note that this country promises before long 
not only to be able to supply its own needs, but to 
produce instruments fully equal to the best of for- 
eign makers. It is absolutely essential, however, if 
American manufacturers are to secure the requisite 
degree of uniformity and accuracy, that they have 
access to a standardizing bureau such as is provided 
for the manufacturers in other countries. It is sincere- 


land, in spite of its | 
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ly to be hoped that Congress will look favorably upon 
this bill and not only enlarge the function of the pres- 


ent office of Standard Weights and Measures, but pro- 


vide it with an adequate laboratory, equipment, and 
working force. , 
—_—<_o+-6 + 
THE METHODS EMPLOYED BY THE ASSAY 
COMMISSION. 
BY MARCUS BENJAMIN, PH.D. 

Each year the President of the United States ap- 
points through the Director of the Mint, a Commission 
consisting usually of fifteen persons, with the Judge 
of the District Court for the Eastern District of Penn- 
sylvania, Controller of the Currency, and the Assayer 
of the assay office in New York, ex-officio, which is 
required to meet in Philadelphia on the second Tues- 
day in February for the purpose of examining the 
fineness and weights of the coins reserved by the 
mints in Philadelphia, San Francisco, New Orleans, 
and Carson City. An appointment toserve on this Com- 
mission isan honor highly appreciated by the scien- 
tific nen of the country, and on the list of those who 
have served since its creation in 1874 may be found the 
names of many of our best known chemists and phy- 
sicists. , : 


The present writer has had the good fortune to meet 


with the Commission on two occasions, and believing 
that the readers of the SCIENTIFIC AMERICAN would 
be interested in learning something of the methods by 
which the government certifies to the public that the 
high standard of its coinage is preserved, the follow- 
ing has been written: 

The Commission meets at the time appointed in the 
long room of the mint in Philadelphia where the coin 
collection is kept, and after organizing under the chair- 
manship of the Judge of the Eastern Distmet of Penn- 
sylvania, three committees are named, as follows: 
One on counting, one on weighing, and one on assay- 
ing, and then the Commission adjourns until such time 
as it shall be convenient for the committees to make 
their reports. Almost immediately after adjournment 
of the Commission, the counting committee assembles, 
which consists of the members of both the assaying 
and weighing committees, and to themare given the 
sealed packages containing samples from the several 


mints. 


Each mint is by law obliged to take assay pieces 
from each coinage in each month in the proportion of 
one for each one thousand pieces, or any fractional 
part of one thousand pieces, in the case of gold coins; 
and of one for each two thousand pieces, or any frac- 
tional part of twothonsand pieces in the ease of 
silver coins. These are sealed in an envelop and 
shipped quarterly by express to the mint in Philadel- 


_phia, where they are carefully preserved in a pyz, 


under the joint care of the superintendent and the as- 
sayer to await examination by the Commission. 

‘The committee on counting proceeds at once to open 
these envelops and verify the count which is indicated 
on the outside of the envelop. This operation gener- 
ally requires two days, and in the case of the Mint 
Commission that met in February this year, it was 


said that 41,271 pieces of money, both gold and silver, . 


representing a value of $125,103, were submitted before 
the Commission. : : 

While this money is being counted samples are 
selected for the use of the weighing committee, and 
also for the assaying committee. Those taken by 
the weighing committee are removed to the balance 
room where, under the direction of the chairman, they 
are carefully weighed on a large delicate balance, pre- 
caution being taken in the first instance to carefully 
test the weights by a set of standard weights, the ac- 
curacy of which has been previously testified to by a 
certificate from the Bureau of Weights and Measures 
of the United States Coast and Geodetic Survey. 

The following deviations are allowed : In the double- 
eagle and the eagle, one half of a grain; in the half- 
eagle, the three-dollar piece, the quarter eagle, and the 
one-dollar piece, one-fourth of a grain. In the silver 
coins the deviations are as follows: In the dollar, the 
half, and the quarter dollar, and in the dime, one and 
one-half grains, . 

The work of the assay committee is more complex, 
and it requires several days for its completion. Samples 
having been taken of the different coinages, beginning 
with the gold, these are then removed to the assaying 
department, where a piece of each coin is selected. 
Pieces representing about a quarter of the coin are 
struck off with a cold chisel. These pieces are then 
rolled out and numbers stamped on them, after which 
they pass to a special weighing room, where one-half 
ofa gramme of gold is weighed from each sample. 
Sets of fourteen are generally taken, and of these two 
are of pure standard gold. The weighings are wrapped 


-in a lead sheet with a certain proportion of silver, and 


the little cornets, as they are called, are then taken to 
the assay furnaces, where they are cupeled ; that is to 
say, placed in small bone ash cup which absorbs all of 
the lead and other impurities. The silver button is 
taken from the cupel when cold, and after all adhering 
dirt is removed, is rolled into a convenient shape and 
then twisted into a little coil which is put into a small 


' tion. 


307 


metallic basket. These baskets contain a number of 
apartments, and when the proper number has been 
obtained, the entire basket with its contents is de- 
posited in a bath of nitric acid. This dissolves out all 
of the silver, leaving. the gold in its purity. The gold 
thus obtained is then weighed, and the result repre- 
sents the actual amount of gold contained in the sam- 
ple. By this means tbe commission, knowing the 
original weight of the sample, and having extracted 
all the impurities are able to tell exactly the proportion 
of gold contained in the coin, or as it is commonly 
called, the ‘‘ fineness.” The two samples of pure gold 
serve as a check on the process, and are also used as a 
ineans of correcting the slight differences due to the 
conditions of the furnace, i, e., too great heat, or not 
enough. By reference to the Report of the Proceed- 
ingsof the Assay Commission for 1899, the first four 
specimens of eagles from Philadelphia showed a fine- 
ness of 899'6, 899°8, 899°7 and 899'8. 

When the samples of the gold coinage have all been 
assayed the committee then takes up the silver, the 
assay of which is accomplished in the following man- 
ner: As was the case with the gold coinage, samples of 
each denomination are selected and pieces from each 
coin are cut with a chisel. These samples are then 
rolled out and numbered by means of a punch, after 
which they are sampled by means of a punch which 
strikes out a number of small pieces a little larger than 
the head of a pin. Eleven and one-half grammes are 
then weighed and put into stoppered eight-ounce 
bottles into which 10 cubic centimeters of nitric acid 
are dropped. The bottles are then heated so as 
to dissolve the silver, after which, when they are 
cooled, 100 cubic centimeters of standard sak solu- 
tion is added for the purpose of precipitating the 
silver. The bottles, in sets of twelve, are placed on 
a shaker which is operated by power and thoroughly 
shaken for four minutes in order that all of the silver 
may be separated in the form of chloride from the solu- 
The small remaining fraction of silver is then 
precipitated with a decinormal solution of salt, by 
means of which the exact proportion of silver is deter- 
mined. The expert who finishes the operation possesses 
a very accurate eye, and, by adding a drop more or less 
of the standard solution, is able to tell to within a tenth 


’ of the exact amount of solution required to entirely 


precipitate the silver. In this case, as with the gold, 
two specimens of standard pure silver are carried 
through the operation in order to check the result. 

On the completion of the work of the weighing and 
assaying committee, the Commission is again convened, 
and the reports of the different committees submitted, 
after which every member of the Commission is re- 
quired to sign the report. A pleasing feature of the 
experience is that at the close of the meeting the 
superintendent of the mint presents each member of 
the Commission with a handsome medal that has been 
prepared for the occasion, containing the head of the 
president on one side and an appropriate syinbolical 
design on the other, in recognition of his services. 

+ 

A SPEEDY BUSINESS TRANSACTION WITH CHINA. 

It is a trite saying that we have annihilated space 
by the submarine cable. The remarkable ease with 
which business can: be transacted with -the Antipodes 
was shown ashort time ago in the case of a Chinese 
client of the SCIENTIFIC AMERICAN Patent Agency, 
residing in the interior of China. He had given in- 
structions that he was to be cabled to when his patent 
was allowed. He was cabled on the third of May, the 
rate being $1.60 per word: on May 7, a firm of 
New York bankers paid the funds necessary for the 
filing of several foreign patents, the instructions having 
come from Hong Kong by cable. In the four days 
that had elapsed between the sending of the cablegram 
and the paying of the money, messages were trans- 
mitted over a distance almost as great as the circum- 
ference of the earth at the equator, and had the busi- 
ness been transacted by mail the shortest time by the 
postal routes would have been fifty days provided that 
close connections were made. 

— 

EXCAVATIONS have been instituted on the site of an- 
cient Knossos near Candia and the remains found are 
important.. Mr. Hogarth has discovered a Mycenzan 
building on the hillside opposite the famous ‘‘ Palace” 
site at Kephala, it seems to consist, as far as it has 
been cleared, of three halls, in two of which stand 
square pillars, a feature not hitherto apparent in struc- 
tures of this period, except in a rude form at Phylakopi, 
in Melos. The walls were faced with thin slabs of 
white gypsum, many of which remain in their place, 
and the floors are paved with similar slabs. In what 
was apparently the tank of the house were found about 
forty vases, mostly capable of restoration and all in 
pre-Mycenzan. In the building itself have been found 
several gems and beads, obsidian tools and miscellane- 
ous objects, besides hundreds of fragments of My- 
cenasen vases, which are more varied and elaborate in 
in design than any yet discovered even at Mycene. 


~ The building contains no trace of anything Roman or 


Greek. Preliminary excavations at Kephala were be- 
gun on March 27, 
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GREAT SUBMARINE BLAST IN SAN FRANCISCO BAY. 

After several weeks of preparation, Shag Rock, one 
of the more prominent of the obstructions to naviga- 
tion in San Francisco Bay, was successfully removed 
on the 30th of last month. The rock, well known to 
every navigator of that harbor, was located about a 
mile northwest of Alcatraz Island, and directly in the 
course of all vessels navigating the waters 
of the upper bay. It has been the scene 
of numerous wrecks. At high tide the 
summit was almost submerged, only a 
small point being visible; but at 30 feet 
below low water its base spread out in 
oblong shape to a diameter of over 180 feet. 
The shoal thus formed and the strong 
tides and currents at this part of the 
bay made the rock a menace which every 
navigator was anxious to avoid. The 
government has been urged to remove 
this rock for years, but not until the past 
twelve months has a systematic and ac- 
curate survey been made. A contract 
was then made whereby Arch Rock, Shag 
Rock, and Shag Rock No. 2 were to be 
obliterated inside of two years at a cost 
of $232,000. 

Shag Rock was the first to be attacked. 
A frame, 180 feet in diameter and revolv- 
ing about a huge mast, was put in place 
(see SCIENTIFIC AMERICAN, March 24), 
and from this platform, driven by power 
from a floating barge, drills nine inches 
in diameter were set to work, and inside 
of a month thirty holes were bored ver- 
tically into the rock to a depth of 34 feet 
below low tide. These were filled with 
explosive gelatine and connections made 
with an electric battery preparatory for 
an opportune moment for the explosion. 
Altogether nearly two tons of explosives 
were tamped into the rock. ‘ 

When the time arrived, the bay in the 
vicinity was cleared within a circle of a 
mile, and the wires attached to a battery 
on board a barge anchored 6,000 feet 
away. 

The time arrived, and after a signal 
from the barge the electric button was 
touched and the powerful explosive was 
ignited. Then was afforded a magnifi- 
cent spectacle. There was very little 
sound, and scarcely a tremor was felt; 
but there arose a mighty geyser from 
the bosom of the sea, which ascended to 
an altitude of 1,000 feet, with branches 
extending at various heights, and gradu- 
ally drooping as the huge mass of rock and water 
poised in mid-air, before falling from the dizzy height 
to which it had been hurled. There seemed to be 
but one explosion, and all was over in a few seconds. 
The waters soon became calm again, and signs of 
disturbance quickly vanished. Only the splintered 


wreck of the platform and a few dead fish floating © 


about gave indication of the mighty eruption. The 
result of the explosion, so far as ascertained, has been 
all that was anticipated. Soundings show a depth of 
18 feet at the highest point. Tons of rock have been 
blown into deep water and all that remains has been 
shattered into small portions which can be easily 
removed by the 
dredgers. 
> 
M. EMILE Lav- 
RENT, professor of 
the Agricultural 
College of Gein- 
bloux, has recent- 
ly made a series 
of experiments on 
the use of nico- 
tine in horticul- 
ture. The admin- 
istration now 
furnishes a solu- 
tion of sulphate 
of nicotine of 10 
per cent strength, 
and it suffices to 
add 10 cubic cen- 
timeters of the so- 
lution to a liter 
of water in order 
to have a very 
effective insecti- 
cide solution. M. 
Laurent has, how- 
ever, remarked 
that the liquid 
used in the ordin. : —— 
ary manner ad- 
heres very imper- 
fectly to the dif- 
ferent insects. and 


ment, 622. Date, 1899. 
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proposes to make it more adherent by adding strong 
soap and carbonate of soda in the proportion of yyy. 
The solution thus prepared has given satisfactory re- 
sults, and its effects is quite conclusive. M. Corng, of 
Paris, has made known a process of which he uses the 
juice of tobacco for the same purpose. Iron bars are 


heated to redness and brought to the center of the 
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greenhouse, where the solution is projected upon them; 
this is instantly transformed into vapor, forming a thick 
cloud, which rises to the top. It condenses and falls 
upon the different plants and the insects are quickly 
destroyed. When thus deposited upon the leaves, 
this product has no harmful action upon the pores. 
e+e _____—. 
THE NEW RUSSIAN BATTLESHIP “PETROPAVLOVSEK.” 
BY O. FIELD. 

The Russian navy, already formidable, still continues 
to grow apace. One of its most recent armorclads 
is the ‘‘Petropavlovsk” at present performing the 
duties of flagship on the Pacific Station. This fine 


Displacement, 11,500 tons. Speed, 17 knots. Normal Coal Supply, 900tons. Armor: Belt, 15-inch; deck, 3'5-inch; main turrets, 10-inch; Secondary 
turrets, 8-inch, Armament: Four 12-inch B. L. R., twelve 5°9-inch R. F., thirty-eight smaller R. F. and machine guns. Torpedo Tubes, 6. Comple=- 
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war vessel, which has a displacement of 11,500 tons, 
was constructed at the New Aduwiralty Yard at St. 
Petersburg, her engines being supplied by Messrs Haw- 
thorne, Leslie and Company, of Newcastle-on-Tyne, 
and was launched in 1894, though not completed for sca 
till a comparatively recent date. 

The ‘ Petropavlovsk ” is 367 feet in length and has 
a beam of 69 feet. She is provided with 
an armored belt over 15 inches in thick- 
ness, and a protective deck of 3°5-inch 
armor. Her two principal turrets are 
covered with 10-inch Harveyized steel 
plating ; her four secondary ones and her 
casemates being of 3-inch armor. Her 
armament is a very formidable one con- 
sisting, as it does, of four 12-inch cannon 
mounted in pairs, fore and abaft her su- 
perstructure, and twelve 59-inch quick- 
firing guns eight of which are placed two 
together in her four secondary turrets, 
the remaining four being in casemates 
recessed on her- main deck amidships. 
Besides these she carries no fewer than 
thirty-eight small rapid-fire and machine 
guns in addition to six torpedo tubes. 
Her machinery, of 10,600 horse power, 
consists of two sets of triple expansion en- 
gines supplied with steam by fourteen 
single ended boilers.. On her trials the 
‘* Petropavlovsk ® under natural draught 
realized a speed of about 17 knots an 
hour during a twelve-hour run. Her 
crew consists of 600 men and 22 officers, 
and she is now commissioned for the first 
time, and no doubt will be a most valu- 
able addition to the important squadron 
that Russia maintains in the Far East. 

The ‘‘Petropavlovsk,” with her black 
hull and upperworks, against which her 
white turrets stand conspicuously out, 
her three masts (or rather two and a half) 
with their array of electric light projec- 
tors, her lofty funnels and recessed stern- 
walk, presents a somewhat unique appear- 
ance when contrasted with the warships 
of other nations. Doubtless, though, on 
the first hint of hostilities she would re- 
ceived a ‘‘fighting jacket” of dead black 
or lead-colored paint. 

——_____ 0 o_____—- 
Thomas Jefferson’s Account of a Screw 
Propeller. 

A correspondent from the University 
of Virginia sends us an extract from a 
letter of Thomas Jefferson, dated Paris, 
October 2, 1785, written to his scientific 
friend, Bishop James Madison, of William and Mary 
College, which illustrates Jefferson’s well-known in- 
terest in scientific matters, besides being important as 
it contains a reference to the introduction of the screw- 
propeller: ‘‘I went some time ago to see a machine 
which offers something new. Aman had applied to 
alight boat a very large screw, the thread of which 
was a thin plate, two feet broad, applied by its edge 
spirally around a small axis. It somewhat resembled 
a bottle brush, if you will suppose the hairs of the 
bottle brush joined together and forming a spiral 
plane. This, turned on its axis in the air, carried the 
vessel across the Seine. It is, in fact, a screw which 

takes hold of the 

air and draws it- 
self along by it, 
losing, indeed, 
much of its efforts 
by the yielding 
nature of the 
body it ‘lays hold 
of to pullitself on 
by. I think it 
way be applied in 
the water with 
much greater ef- 
fect, and to very 
useful purposes. 

Perhaps it may 

be used also for 

the balloon.” 


—_*-o-o— 
Mr. M. H. Sa- 
VILLE, of the 


American Mu- 
seum of Natural 
History, has re- 
turned from a 
very. successful 
trip to Mexico. 
The explorations 
at and near the 
noted ruins of 
Mitla have been 
so well prosecuted 
that little work is 
left to be done, 


May 19, 1900. 


DEATH VALLEY, CALIFORNIA. 

Death Valley is probably the most unique natural 
feature in California. It is located in the southeast 
corner of Incyo County, and is inclosed by the Pana- 
mint Mountains on the west and the Funeral Range on 
theeast. It is seventy-five miles long, and at its nar- 
rowest point but eight miles wide. 

At one time, most probably, it was the bed of an 
ancient river. The lowest depression is 200 feet below 
sea-level, but above this rises Telescope Peak, 11,000 
feet high, of the Panamint Range, and directly oppo- 
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site the Funeral Peak, which reaches an altitude of 
8,000 feet. During the winter these peaks are covered 
with snow. 

This remarkable valley was discovered in 1850 by a 
party of immigrants, many of whom lost their lives in 
the attempt to-cross it. The name has clung to it, also, 
as being the scene of numberless tragedies. Early in its 
history traditions of gold and silver deposits of won- 
derful richness within its boundaries persuaded many 
adventurous persons to undertake the hazardous ex- 
periment of its exploration. The number who have 
lost their lives in this desolate field is undoubtedly 
great. Pursuing the mirage of rich deposits of pre- 
cious metals these adventurous prospectors succumbed 
at last to the intolerable heat and the agonies of 
thirst. 

The range of the thermometer is probably greater in 
Death Valley than elsewhere in the Western Hemis- 
phere. In winter the temperature is way below zero, 
while in July and August, the thermometer ranges for 
weeks at 137° above, frequently rising several degrees 
higher. For weeks at a time the lowest temperature 
observed exceeded 100°. 
The deadly heat burns 
every vestige of vegeta: 
tion. The Spanish bayo- 
net, a plant that flourishes ° 
under the most arid con- 
ditions, here barely sur- 
vives, while the mesquite, 
with its long roots pene- 
trating deep into the earth 
in searchof scanty wmoist- 
ure, just manages to exist. 

A party of enterprising 
agriculturists once experi- 
mented with growing fruit 
and vegetables in this re- 
gion, anticipating large 
profits in the early wmar- 
keting of their crops. The 
attempt was a complete 
failure, the intense heat 
withering the plants, not- 
withstanding copious sup- 
plies of water and the 
most skillful cultivation. 
In the higher altitudes of 
the Panamints there are 
numerous valleys’ with 
flowing streams. In these, 
fruits are cultivated, and 
reach the wmarket two 
months before the Cali- 
fornia products mature. 

The prevailing winds in 
Death Valley are from the 
west. Thoughoriginating 
in the Pacific Ocean and 
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saturated with humidity in traveling the intermediate 
distance, they are intercepted by the lofty peaks of 
four ranges of mountains, which absorb all of their 
moisture, so that by the time they reach the valley all 
humidity has disappeared. The blasts are as if heated 
in a fiery furnace, and no living thing can survive the 
intense heat. Even birds, indigenous to the region, 
die. 

It is in the months of greatest heat that the sand 
storms of Death Valley are most deadly. They rage 
with intense fury, obliterating the landscape and 
dimming the light of the sun, withering the scanty 
vegetation.and covering the trails deep in powdered 
dust. Atalltimes the aspect of the valley is superla- 
tively desolate. Nospot on earth surpasses it in aridity 
or tophet-like heat. 

During the heated term an hour without water 
means death. Meat becomes putrid in an hour. Eggs 
are cooked in the blistering sand. Water is only palat- 
able by means of large porous earthenware jars, com- 
mon to all hot countries, suspended in drafts and 
reduced in temperature by.means of the rapid evapor- 
ation of the moisture from the outside. 

The belief that the borax marshes are the remains 
of the vast lake which once filled the valley is supported 
by traces of water-line found 600 feet above, on the 
mountain sides. 

In general appearance all borax marshes are alike. 
They are located at the point of greatest depression 
and from a distance look like deposits of salt or snow, 
Under the surface is common wet clay or water of 
varying depths. These deposits are generally circular 
in form and appear as though once they were craters, 
Borax was created by contact of boracic acid in gaseous 
form, with the lime and soda of the surface. At Teels 
Marsh, Nevada, borate of lime appears in the form of 
balls imbedded in clay along with soda, salt, etc., but 
at Columbus these are found in sandy soil. Sometimes 
these balls are decomposed, underlying the soil which 
is removed, and the borate shoveled out. Deposits of 
crude borate of soda are found in Nevada and in 
Death Valley, at the Monte Blanco mines. The borax 
industry is so important that we shall have a special 
article upon the subject in the near future. 

te 
A New Substitute for Rubber. 

An Italian residing in Mexico has recently devised a 
new composition intended as a substitute for caout- 
chouc in the manufacture of rubber goods. While re- 
siding in Mexico he observed ashrub growing in Cen- 
tral Mexico, and known to the Indians by a variety of 
names of which Yule is one. The shrub grows wild 
on the rolling land and attains the average height of 
three feet. An examination of the shrub led him to 
experiment with the same with reference to ascertain- 
ing what use might be made of it, since it grows abund- 
antly, may be easily cultivated, roots readily from cut- 
tings and may be cut two or three times a year and 
immediately begins to grow and shoots up again to 
form new wood. It does not belong to the plants 
which yield milky juices, being a comparatively hard 
wood and growing as a small scrubby bush, but there 
is found within its bark and wood a large amount of 
gummy matter and upon comminuting it by cutting 
finely, grinding, or pounding the same and macerating 
it with a hydrocarbon solvent such as gasoline, naphtha, 
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ether of petroleum, oil of turpentine, or the like, this 
gum is softened and extracted from. the wood and 
when extracted does not harden to crystallization, but 
still holding a small portion of the hydrocarbon re- 
mains ag a viscid, sticky mass that fulfills all of the 
physical conditions uf crude rubber. It may be vul- 
eanized perfectly and is superior to most india rubber 
since it is free from all mechanical impurities and needs 
no preliminary cracking, ‘grinding and washing, as 
does the ordinary crude rubber. The botanical name 
of this shrub is Synatherecas-Mexicanas,-and it fur- 
nishes in gum the remarkable yield of 40 per cent of 
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its own weight, while the method of extraction, and 
the admixture of a residual portion of the solvent gave 
as a new composition a brownish black viscid gum that 
it is not only free fromall mechanical impurities, but 
may be brought by evaporation to any desired consist- 
ency, and is at once ready for use in the art without 
any preliminary washing and cleaning. It is abund- 
ant, cheap and may be treated either in a green state 
or in a dry state, so that it may be cut and baled and 
stored forany length of time and shipped without af- 
fecting its yield of gum. 

‘In preparing the composition for the market, these 
shrubs are pounded with wooden hammers and placed 
in alarge iron mill in order to comminute the shrub, 
and this is carried on as a continuous process. The 
product is then placed in an iron reservoir for macera- 
tion where it is kept hermetically sealed for twelve 
hours with hydrocarbon solvents. The receiver has 
at the center several iron or wooden beaters to stir the, 
mass during its process of maceration so that absorp- 
tionmay take place homogeneously. This comminuted 
shrub then assumes a mucilaginous condition and the 
receivers are put in a place 
heated to about 45° Centi- 
grade. After standing un- 
til thoroughly soaked, it 
is taken out from the re- 
ceiver, the wass being in 
the form of a mucilaginous 
pulp. It is then placed in 
bags of canvas, and these 
bags are closed in a hy- 
draulic press. The gum 
that comes out falls into 
one or more tubes and are 
conducted to large re- 
ceivers which contain reels 
to beat and stir the gum 
to dry out a part of the 
volatile solvent. In the 
place where these oils have 
volatilized there should be 
for the sake of economy a 
condensing apparatus to 
collect the vapors so as to 
use them again in dissoiv- 
ing other portions of the 
shrub. By this process 
the guin that comes out is 
chemically pure and suit- 
able at once for manufac- 
ture, and it forms a new 
composition consisting of 
resin of the plant combined 
with a residual portion of 
the hydrocarbon solvent. 
This class of shrubs gives 
for a hundred pounds, forty 
pounds of gun, with a den- 
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sity at 15° C. of 0°980. This new composition has been 
termed ‘‘twentieth century gum,” and among its ad- 
vantages over ordinary rubber are first, saving in the 
cost of reproducing the plant; second, saving in the 
cost of exportation ; third, saving in material used in 
purifying establishments ; fourth, saving in fuel; fifth, 
in machinery ; and sixth, saving in time. 
—_————___—_> + 0+ ___ 
Paris Exposition Notes. 

It is estimated that 150,000 Americans will visit Paris 
sometime while the Exposition is open. These figures 
are said to be based upon the number of residents now 
abroad and the capacity of the transatlantic steamers. 
It seems very high, however, and probably 100,000 will 
be much nearer the mark. 


The Experiment Station exhibit at the Paris Ex- 
position is most interesting. ‘Tio various agricultural 
colleges and experiment stations in the association 
have contributed materials, charts, pieces of appa- 
ratus, models, etc. The collections of photographs 
and publications is a most imposing one and the 
photographs are displayed in portfolios; there be- 
ing 750 in all. Some of the apparatus is very inter- 
esting, such as electrical devices for determining the 
salt content, temperature, and moisture content in 
soils. The California Station furnished an olive ex- 
hibit including fifty samples of olive oil. The Ala- 
bama Station, on the other hand, presented a collection 
of mounted specimens of cotton. Several pieces of 
original apparatus for investigation in vegetable physi- 
ology areshown. The dairy exhibit is the largest: In 
1889 our agricultural experiment stations also made 
an exhibit at Paris, but the exhibit was small and un- 
important compared with the present one. 


One of the interesting features of the Paris Exposi- 
tion is the elevated moving sidewalk. This is modeled 
somewhat after that of Chicago, but the idea is carried 
out on a. more extended scale; the line forms a com- 
plete circuit, running along the side of the Champ de 
Mars, the Quai d’Orsay, the Esplanade des Invalides, 
and the Avenue dela Motte-Picquet, the total length 
of its course being 3,500 meters. The platform is sup- 
ported on an eievated structure, to which access is 
given fromanumber of stations located within the Ex- 
position grounds. The substructure supports three 
platforms, one fixed and two movable, these having a 
speed of 8 and 4 kilometers per hour. This arrange- 
ment permits an easy passage from one to the other, 
and a wore or less extended survey of the grounds 
may be made, a fine view being obtained from this 
elevated point. The tour is made in 26 or 52 minutes, 
and the fixed rate is 50centimes. To enable the platform 
to pass around the curves, the different sections are 
dovetailed into each other by large circular portions, 
forming a.kind of horizontal hinge. Each of the plat- 
forms carries an I-beam running along under the cen- 
ter; these rest upon a series of rollers placed at inter- 
vals, operated by electric motors. Upon the shaft of 
the motor is mounted a large roller for the high-speed 
platform and a roller of one-half the diameter for the 
slow speed. The friction of the platform is sufficient to 
cause its adhesion to the rollers. The platform was 
put into operation on April 14 and has proved a great 
success, as by its means an easy passage through the 
grounds is afforded, as well as a series of interesting 
views. 


The great 25-ton crane which is mounted in one of 
the main dynamo rooms of the Paris Exposition pre- 
sents many points of interest. It is of great height, 
being 20 meters from the ground to the highest point ; 
it takes the form of an immense tower, formed of iron 
beams and braced by horizontal and oblique cross- 
pieces. It rolls upon a track .laid along the whole 
length of the building, and is used to mount the large 
dynamos and engines of this section. The track is 6 
ineters wide, and is made up of two rails placed close 
together, leaving a space bet ween the flanges, which is 
occupied by a series of short cross-pieces which consti- 
tute a rack. With this the pinion of the crane en- 
gages, the transmission being made by a stout shaft 
which leads from a motor placed midway up the crane. 
The middle space underneath the tower is large enough 
to afford a wide passayeway, and the railroad track 
which has been laid to bring in the pieces of the ma- 
chines passes under it, leaving still- a considerable 
space. The tower supports a platform at the top, 
whose height is 1244 meters from the ground. On this 
is a circular crown of rollers arranged toearry the hori- 
zontal beam of the crane, which may thus take a cir- 
cular motion around a pin in the center. Unon the 
center of this beam, which is constructed of trelliswork, 
are placed the motors, which separate the carriage by 
chains which pass over a series of pulleys. The length 
of the horizontal beam is 25 meters and the carriage 
mounted upon it will describe a radius of 11 meters. 
It will lift 25 tons to a height of 1214 meters. The rate 
of lifting is 0°04 meters per second. and the earriage 
travels at 0:20 meters per second; the crane is moved 
as a whole at the same rate. It rolls upon 8 wheels on 
each side. This crane has been constructed by Jules 
Ueblane, of Paris, 
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A NEW CURTAIN-HANGER. 

The subject of the annexed illustration is an im- 
proved curtain pole, to which a portiére or curtain may 
be attached without the use of the rings or pins or- 
dinarily employed. Fig. 1 is a perspective view of the 
curtain-pole. Fig. 2 represents a socket employed 
when the pole is supported on brackets.. Fig. 3 is an 
end view, showing the pole in position to receive a cur- 
tain. The pole has been patented by Almon 8S. Venen 
and Albert L. MacLeod, of Forest Grove, Ore. 

The pole is formed of two hollow semi-cylindrical 
sections, hinged together at their upper ends to permit 
the lower ends to swing apart. Retractile springs 
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serve to draw the two sections of the pole together. In 
order to hold the sections in distended position, toggle- 
links are employed, one of which is provided with a 
lug, which limits the downward mcvement of the 
toggles. 

The upper end of the curtain is wrapped around a 
strip of wood and passed into the open pole. By fore- 
ing the links up, the retractile springs ‘will draw the 
two sections of the pole together, as shown in Fig. 1. 

When the pole is supported on brackets extended in- 
ward from the casing, the sections are held from acci- 
dental separation by means of a socket (Fig. 2) consist- 
ing of spring-fingers, to which an ornamental end piece 
is attached. 

SE nEnERRIERRREnieinee cinch ciate amine 
A STERILIZER FOR RAZORS AND SURGICAL 
INSTRUMENTS, 

An apparatus for antiseptically cleaning the in- 
struments used by barbers, dentists and surgeons, is 
of primary importance, for the reason that the germs 
in septic or infected tissues are but too easily trans- 
ferred to healthy tissues by the very instruments 
which are used in maintaining that healthy condition. 
Undoubtedly the ideal sterilizing antiseptic is a moist 
vapor or liquid at boiling-temperature, which im- 
mediately acts upon bacteria without in any way in- 
juring the instruments. A simple sterilizer built upon 
this principle has been devised by Dr. J. A. Cronk- 
hite, of the J. A. Cronkhite Manufacturing Company, 
4054 South Broadway, Los Angeles, Cal. 

Dr. Cronkhite’s sterilizer comprises a casing formed 
with a heating-chamber in its bottom. Above the 
heating-chamber is a tank which contains an antisep- 
tie solution, the vapors of which pass upward into a 
central vapor-chamber which is surrounded by a 
water-chamber, and which is designed to receive a 
conical, removable instrument-cup. In order that the 
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instruments may be subjected to the action of the 
vapors given off by the heated antiseptic solution, the 
cup is provided with orifices in its sides. 

Since it is often desirable to subject the instruments 
to the action of a sand bath, the inventor has arranged 
in the top of the water-chamber surrounding the vapor- 
chamber, a sand-vessel, into which the instruments are 
inserted to be mechanically cleaned before they are 
placed in the sterilizing receptacle. 

In operation, the cover of the apparatus is removed, 
the sterilizing receptacle is filled with the instruments 
and hung in the vapor-chamber. The burners in the 
heating-chambers being ignited, the antiseptic solution 
is heated, and the hot, rising vapors sterilize the in- 
struments, and also heat the water in the’ water-chau 
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ber, and hence the sand in the sand-vessel. Hypo- 
dermic syringes and the like can be directly sterilized 
by withdrawing a small quantity of the heated anti- 
septic solution and using-it in any suitable manner. 

The water-chamber places at the dentist’s command 
the supply of hot water which he finds so indispensa 
ble in his work. 

Sa fe ge eS 
Automobile News. 
Coke will be used as a fuel for an English motor car- 


‘riage. 


A Chicago firm is using an automobile provided with 
a steel fender. 


In the Paris-Roubaix race a serious accident occur: 
red. Two competitors on motor tricycles collided 
and dashed into a crowd of two thousand persons. 
Twenty persons were knocked down, some of them 
having their bones broken and miany others were 
bruised. 


Two of the largest traction engines in the world and 
eight steel carriages, for use in the mining district of 
Siberia are reported to have been shipped from San 
Leandro, Cal. There hasalso been planned a carrying 
service across the desert in China in competition with 
the trade now done by means of camels, and it is ex- 
pected to have 50 engines and 3,000 wagons actively 
engaged within a year. 

A French military paper states that Col. Renard has 
invented a light motor for the purpose of traction on 
land and sea, says The Engineer. A grant was there- 
fore made of $4,000 in order to enable Col. Renard to 
adapt it for the traction of a military convoy by road. 
In this he has been successful, and in connection with 
it he has invented a stiff spiral coupling for the wagons 
by means of which as many as thirty wagons can be 
hauled by the motor, and yet be kept exactly in its 
wake, however winding the road may be. Col. Re- 
nard's invention will be tested at the army maneuvers 
this year on the plateau of Beauce. 

The Russian Minister of War is desirous of purchas- 
ing a freight automobile to be propelled either by 
steam or kerosene, and if any manufacturer will ship 
two sets of carriages, one for steam and the other for 
kerosene, to St. Petersburg, the War Department will 
pay the freight and duty on both, and purchase the 
one best suited for its purpose, while the other one 
will be returned. The carriages must reach St. Peters- 
burg by June, 1900. Full data as to weight, price, 
rapidity of movement, etc., should be sent to the Chief 
of the Staff of the Ministry of War. Owing to the 
fact that large orders may be given to supply the Rus- 
sian army this matter is an important one. 


The question of regulating the speed and circulation 
of automobiles has occupied the attention of the Paris 
authorities for some time past. The regulations which 
now exist have not given entire satisfaction, and the 
Minister of Public Works has decided to draw up. a 
new set of rules, these to be established by a commis- 
sion which has been appointed for the purpose, com- 
posed of experienced automobilists and engineers. The 
questions to be considered will be mainly those of 
speed, audible signals and the police measures to be 
taken relative to circulation, as well as the placing 
of certain distinctive marks, plates, etc., upon the ve- 
hicles. The commission includes Messrs. de Zuylen, 
president of the Automobile Club of France; Bailly, 
president of the Touring Club; Forestier, inspector 
general of routes; Pierre Giffard, ete. The commis- 
sion has been well chosen, and out of its eleven mem- 
bers eight are members of the Automobile Club, and 
are experienced conductors. 


A collection of military automobiles is to be shown 
at the Paris Exposition. The committee in charge of 
the section including the armament and material for 
the artillery has taken up the idea some time since, and 
from among the different vehicles used in the army a 
pumber of types have been chosen, to which this form 
of locomotion seemed to be best adapted. A number of 
constructors were called upon to furnish models of the 
different types, and a collection of twél've automobiles 
will be seen, of which two are operated by steam, one 
by petroleum, and nine by gasoline. These include a 
heavy tractor for use in artillery and engineering ser- 
vice, a medical wagon containing an equipment of 
surgical apparatus, wedicines, etc., besides a folding 
tent for conducting operations. A telegraph wagon 
will contain a complete outfit of apparatus for field use, 
and another vehicle will be shown for transporting 
telegraphic materials, An automobile for the military 
Among others are an 
omnibus for the transportation of personnel, a vehicle 
for the commanding officer, a rapid automobile and a 
smaller vehicle for the use of officers, a moto-cycle for 
the transmission of dispatches, etc. They have been 
built by a number of prominent constructors, such as 
Panhard & Levassor, the Société Scotte, Peugeot, De 
Dion, ete. The greater number of these automobiles 
will be painted a uniform gray color, which is that 
adopted for the army vehicles. The exhibit will be 
made in the Army and Marine Palace, fronting on the 
Seine near the Champ de Mars, 
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Science Notes. 


Mr. Herbert Spencer, the eminent philosopher, cele- 
brated his eightieth birthday on April 27. 


Some of the railways in the South are offering special 
excursion rates to various points on its lines where the 
total eclipse of the sun may be seen. ‘These rates are 
given only to passengers who go in parties of ten. 


Prof. Percival Lowell and Prof. Todd have left New 
York with astronomical material to observe the eclipse 
of the sun in Algeria. Owing to the fineness of the 
climate of Alzeria, it 1s a particularly good locality to 
observe the eclipse. There is an observatory in Al- 
geria, the director of which recently went to Paris to 
take measurements with M. Lewey in order to observe 
the eclipse. ; 


In a communication made to the Société d’Ethno- 
graphie by M. Verrier, the question of the origin of the 
Boers has been considered. It appears that in 1652 
Van Biebeck was sent by the Dutch East India Com- 
pany to found a supply station at the Cape, which 
then changed its name fromthe Cape of Tempests to 
that of Cape of Good Hope. In 1680, there was at the 
Cape 600 whites of Dutch origin. When, in 1685, Louis 
XIV. revoked the edict of Nantes, 300 French families 
demanded the hospitality of the East India Company ; 
they were sent to the Cape, where they were weil re- 


ceived by the colonists and supplied with land and. 
They became incorporated into the colony and : 


stock. 
the Dutch language was employed exclusively. The 
present Boers are descendants of this colony, spreading 
over the territory of the Cape, Natal, Orange: Free 
State, and Transvaal. 


The Canadian government has established refrig- 
erators for the storage of fresh bait in co-operation 
with associations of fishermen along the coast. Com- 
plaint arises season after season that bait is scarce just 
when it is most urgently needed, yet such bait can, as 
a rule, be obtained in abundance early in the season 
when the men are nct in need of it. An appropriation 
of $25,000 has enabled the Department of Agriculture 
to remedy the difficulty. The Dominion government 


assists the fishermen’s bait association to the extent of | 


50 per cent of the eost of building the freezers and by 
the payment of a portion of the cost of operating the 
freezers. Each local association is required to receive, 
freeze, and store for each shareholder a quantity of 
bait up to 400 pounds for each share held and to fur- 
nish it during the fishing season as it is needed. Each 
fisherman pays a nominal charge for freezing and stor- 
age, and the association has the option of storing sur- 
plus bait and of disposing of it on terms agreed upon 
by the association. 


A number of experiments have been made in 
Australia upon the temperature of growing plants 
by comparison with the temperature of the sur- 
rounding. air, using either wet bulbs or ordinary 
thermometers. The following figures have been ob- 
tained for bamboo stalks: Exterior air, 72°8° and 76:5° 
(Fahrenheit) as maxima and minima; bamboo, 75°8° 
and 89°3°. For the stalk of.the banana trees, air, 63'8° 
. and &6°1°; stalk, 75°4° and 90°. The cactus flower shows 
temperatures of 10° and 15° above air. Experiments 
were nade with the cocoanut. Two of these were kept 
ina room for ten days, and at the end of that time 
they showed a temperature of 6°3° below that of the 
surrounding air. They were planted on the eleventh 
day in the shade, and germination commenced. Dur- 
ing eighteen days the temperature remained constant, 
but after this time it rose rapidly and gave air,‘ 70°6° ; 
soil, 566° ; nut, 83°. The same botanist has made a 


nun ber of observations upon the growth of bamboo. . 


lu 87 observations he fonnd an elongation of 47°5 centi- 
meters in 24 nours. In 69 cases, 35 centimeters, and in 
111 cases, 30 centimeters. The tnaximum elongation 
for 24 hours has been 60 centimeters, showing a rapid 
rate of growth. 


The soil of the greater portion of the grain region of 


Russia and Siberia is well Known in that country as - 


the “ Chernozem” or ‘‘ black earth,” says Bradstreet’s. 
It is a broad belt of prairie, 600 to 700 miles inaverage 
width, beginning in Hungary and extending northeast- 
-ward to the Ural Mountains, and then eastward into 
Siberia to unknown boundaries. On the north and 
the west are the ‘‘ gray forest lands,” and on the south 
and west are salt and alkaline districts and sandy 
wastes, and finally the Caucasus and the Ural Moun- 
By both chemical and mechanical analyses the 
soilisshown to be remarkably similar to that of our 
- own prairies, also commonly known by the similar term 
of ‘black loam.” The depth. is, on an average, prob- 
ably a little greater than that of our prairie soil. From 
a chemical standpoint the soils of the two regions -are 
similarly characterized (1) by an exceptionally large 
amount of thoroughly humified organic matter; (2) by 


the presence of an unusual proportion of phosphoric 


acid; and (3) bya great amount, comparatively, of lime, 
potash and other alkalies. 
alkaline, while many others, especially of forest regions, 
are acid. It is well known that the substances thus 
more abundant in these soils than in others are just 
those usually needed by the wheat plant. 


These soils are, therefore, - 
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Engineering Notes. 

A naphtha pipe line 160 miles long has been laid by 
the Trans-Caucasus Railway Company. . 

The value of Transvaal mining machinery is not far 
from $47,000,000. Most of the machinery (about $40,- 
000,000 worth) is on the Witwatersrand. 

A wrought iron gas main, 23,015 feet long and 8 inches 
in diameter, isin use between Phoenixville and Royers- 
ford, Pa. The gas is conveyed under pressure of 20 
pounds. 

The harbor of Port Arthur, in Manchuria, is to be 
excavated and a new harbor is to be built. The pres- 
ent channel will also be made deeper. Dredging will 
be done by hydraulic dredges. 

A compressed air drill has proved very successful 


working under water on the sunken battleship of the- 


Russian navy. The machine works as well when drill- 
ing with granite and hard substances as it does above 
water. 


A house fell in Venice on. April-21, causing the death 
of two people. This has naturally raised the question 
of the stability of buildings of this curious city. 
Twenty years ago one of the church towers fell down, 
and since then three new buildings have collapsed. In 
the present instance it is supposed that the clearing 
away of mud from the adjoining canal by means of a 
dredger was the cause of the accident. The drainage 


“of: Venice. is fast becoming an important sanitary 


problem. . 


According to The London Engineer, the alloys used 
in Japanese bronzes contain a large percentage of lead, 
which improves the patina. The following. are the 
constituent elements of three kinds of modern Japan- 
ese bronze: 1. Copper, 8162 per cent; tin, 4°61 per 
cent ; lead, 10°21 per cent. 2. Copper, 76 60; tin, 4°38; 
zine, 6°53 ; lead, 11°88. 3. Copper, 88°55 ; tin, 2 42; zine, 
3°20; and lead, 4°72 per cent. Sometimes a little anti- 
mony is added just before casting, as shown by the fol- 
lowing analysis: Cu = 68°25, Sn = 5°47, Zn = 8'88 
Pb = 17-06, and Sb = 0°34 per cent. 

The British Admiralty has accepted the tender of 
Messrs. Swan & Hunter, of Wallsend, for the new float- 
ing dock for the naval station at Hamilton, Bermuda. 
This dock is designed by Messrs. Clark & Standfield, 
who designed the United States naval dock for Algiers, 
La., and the Havana naval dock. It will be 545 feet 
long, 100 feet wide, 33 feet of depth water on blocks, 
and will lift 17,000 tons. It isto be built within twelve 
months, tested, and then towed to its destination. Its 
cost is to be $920.000, as against $810,000 for the Algiers 
dock, the latter sum included towage and insurance. 


During the year 1899 21,080 patents were applied for, 
compared with 20,080 in 1898 and 18,347 in 1897. Of 
these, 7,430 were awarded after examination by the 
Patent Office, the corresponding number during last 
year having been 5,570, says The Electrician. Thus, 
while the number of applications only increased by 3:7 
per cent, the number of successful applications in- 
creased by 33°4 per cent. During the year, 5,171 pat- 
ents have expired or become void, and the total num- 
ber of patents in force is 22,198. The increase in the 
number of patents awarded is chiefly marked in the 
case of electrical apparatus and wachinery. Two hun- 
dred and sixty-five patents were awarded in this class 
in 1898, and 439 in 1899. Patents granted to foreigners 
are also on the increase. United States leads the way 
with 722, England follows with 554, France 474, Austria- 
Hungary 372, Sweden and Norway 99, and Russia 85. 


The German Nautical Almanac, -which appears for 
the first time in 1900,. publishes the following figures, 
showing the progress of the merchant marine. in. that 
country. : On the first of January, 1889, this was made 
up of 1,223 steamers and 2,482 sailing vessels, manned 
by 48,144 men, and gaging 2,317,523 tons. The 
steamers inscribed at Hamburg in 1888 numbered 688 
and gaged 767,000 tons, against 348,000 in 1898, show- 
ing that the figure has doubled. The Hamburg Ameri- 
ean Company had, in 1899, 19 steamers, which trans- 
ported 2,400,000 cubic meters of freight and 75,000 
passengers. 


logne. At Genoa it has established a line between Italy 
aud Argentine Republic, and has launched in one year 
9 vessels, representing 77,168 tons. The German Hast 
African Company has 12 vessels, and the Waermann 
Company 20. The German Australian Line has 75 ves- 
sels, and has established a branch upon the Yang-tse- 
Kiang and along the coast of China. The Gerwan 
Levant Company has 20 vessels, whose transportation 
for 1891 amounted to 8,000,000 marks, and for 1898 
20,000,000. There are also several small-lines at the 
same port. The port of Bremen has 225 steamers and 


139 sailing vessels ; among the principal lines are the: 


North German Lloyd, which has 62 steamers with 400,- 
000 tons. In 1886 it had 380 steamers, with 99,000 tons. 
This line possesses the ‘‘ Kaiser Wilhelm der Grosse,” 
the most rapid of the German vessels. The Hausa Line 
has 38 vessels, and the Neptune 42... The Argo Com- 
pany connects with London, having 30 vessels. The 
port of Lubeck has a total of 25 steamers, that of 
Flensburg 17 ; Keil has 14 and Stettin 81. 


The company has since formed three new . 
lines, one of which goes to New York, touching at Bou- . 
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Electrieal Notes. 
A high-speed electric railway is to be built between 
Brussels and Antwerp, a distance of 28 miles. 


Cables have been laid from Cape Town to St. Helena 
and from St. Helena to the Ascension Islands, and 
from there to St. Vincent, consequently there is a com- 
plete cable route to South Africa by way of Maderia 
and St.. Vincent. 


The locomotives on the Northern Pacific Railroad 
are equipped with electric headlights, and incandes- 
cent lights are also provided on the under side of the 
running boards and beneath the boiler, thus enabling 
the engineer and firemen to examine any part of the 
machinery with ease. , 


A telegraph line from Syria to Hedjaz is contem- 
plated. This will give access to that portion of Arabia, 
thus bringing Mecca and Medina into communication 
with the world. The line will follow the old pilgrit- 
age route to Mahomet’s shrine at Mecca; the total 
length of the line is said to be 931 miles. 


The London fire brigade is to have installed and 
maintained for two years wireless telegraphy instru- 
ments to connect the fire station at Streatham Green 
and a temporary sub-station in Streatham. It seemsa 
very curious use for wireless telegraphy when ordinary 
fire alarms or telephones would answer the purpose. 

A number of years ago a telegraph cable was laid in 
the bed of the Amazon River to connect the various 
towns along that stream with Para. The driftwood, 
ete., brought down by the stream broke and interfered 
with the workings of the cable to such an extent that 
it has been in use only a short time since it was laid. 
A land line is now being built and 180 miles have been 
completed. The difficulty of building a telegraph line 
through the Amazon forests is enormous, and it would 
not be surprising if this proves to be the most expen- 
sive telegraph line in the world. 


The electrophone appears to be rapidiy coming into 
favorin England. Already there are many places in 
the leading thoroughfares of London, where one can 
enter, and by the payment of a small fee, be switched 
on for a quarter of an hour to any of the principal 
theaters, music halls, ete. Now the Duke and Duchess 
of York have had their residence, York House, con- 
nected by electrophone with the leading theaters, con- 
cert halls, and so forth, so that their Royal Highnesses 
may listen to the entertainments and also enjoy the 
operatic performances at Covent Garden. 


A method of testing the comparative efficiency of 
heat insulators was lately described in the ‘‘ Proceed- 
ings” of the Royal Society. The authors are Messrs. C. 
G. Lamb and W. G. Wilson. The following results were 
obtained :—Air(no haffle plates), 0000200 conductivity; 
pine sawdust, 0°000242; pine shaving 0°000162; brown 
paper (crumpled up), 0:000167; hair felt (broken up), 
0 000145; hair felt in two sheets, 14 inch thick each, 


- 0:000106; dry asbestos, 0°000297; charcoal, 0°:000150 ; 


sand, 0000740; rice husks, 0:000150 ; Kapok (a heat in- 
sulator), 0:000144; kapok (loose), 0°000122 ; silicate cot- 
ton 0:000151. 

The address of Sir William Henry Preece on ‘The 
Relations between Electricity and Eugineering,” which 
is published in the current issue of the SUPPLEMEN’L, 
contains abundant food for thought. He says there 
are four great principles underlying the practical ap- 
plication of electricity ; the first, the establishment of 
a inagnetic field; second, the establishment of an 
electric field ; third, the disturbance or undulation of 
the ether; and fourth, the work done by the generation 
and maintenance of electric currents in material sys- 
tems.:- He gives some very interesting facts in his 
lecture, such as the following : He has recommended 
aluminium wire for use in the interior of Africa where 
transportation is so costly. The same conductivity 
can be obtained as with copper with half the weight 
and at a less price, and a line can be put up which is 
telegraphically ten times better than of iron for less 
money. 

A remarkable case of death by lightning occurred 
last Easter Monday during a football match in Eng- 
land... When the rain poured down many of the specta- 
tors took refuge in the grand stand. Suddenly the 
building was. struck by lightning the electric fluid 
splintered the flag staff from top to bottom in its pro- 
gress. One young man was killed instantly, and some 
thirty others were severely injured. The hat of-the 
young man who was killed was partially burned, the 
crown -was torn.off, and the lining wrenched out. 
His bair‘was burned off, and the metal collar stud he 
was wearing at the time was completely melted, mak- 
ing a superficial wound in his neck. He was badly 
scorched about the body, and down his right leg, tlie 
trouser of which was torn, and the right boot split and 
burned.. He had ‘several coins in his right trousers 
pocket all of which-were fused into one solid lump of 
metal. Curiously enough the gentleman standing be- 
side him experienced no effects of the shock. Needless 
to say the building was not equipped with a lightning 
conductor, such a provision probably being consid- 
ered as unnecessary in this case since the stand was 
not very tall. : 
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MANUFACTURE OF GUNS AND ARMOR AT THE 
BETHLEHEM SsTEEL WORKS. 
I.—THE OPEN HEARTH PROCESS. 

Among the industrial establishments in this country 
which will always be associated with the history of 
the modern United States Navy, none will merit more 
honorable mention than the vast assemblage of forges, 
furnaces and machine shops, many of them the largest 
of their kind in the world, which have given the his- 
toric town of Bethlehem a new lease of life and a world- 
wide reputation. 

The relation between a country’s navy and the estab- 
lishments which provide its ships, guns, and armor is, 
or should be, one of mutual helpfulness. Without such 
institutions as the Carnegie and the Bethlehem Steel 
Works, and the shipyards at Philadel- 
phia, Newport News, and San Francisco 
to produce ship plates and forgings and 
assemble this material in the completed 
and fully equipped fighting ship, the 
task of reconstructing our navy, com- 
menced in 1883, would still be in its initial 
stages ; on the other hand it is the needs 
of the navy and the expected recurrence 
of orders for material that are answer- 
able for the lavish scale upon which some 
of these industrial establishments have 
been laid down, enlarged and furnished 
with costly equipment. They are mutu- 
ally dependent. This is specially true of 
the Bethlehem Steel Works, which, in 
preparation for the needs of the future, 
has built what is probably the most com- 
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grade of steel whieh is being manufaetured. Hence, it 
is necessary that the eomposition of every pile of pig 
iron and iron and steel scrapin the stock yard should be 
accurately known; and to this end the scrap which is 
brought from the various forges and machine shops 
throughout the works is stacked in separate piles and 
its composition carefully recorded. The stock yard is, 
in itself, a most interesting study. Jn one pile will be 
seen the massive ends which have been cut from steel 
ingots at various stages of the forging process. In 
another pile may be seen the turnings from the heavy 
lathes and willing machines in the gun and armor 
plate shops. Elsewhere may be seen a train of charg- 


ing boxes full of “skull scrap” from the casting pits, 
while adjacent to the scrap piles are located the bins 


plete plant devoted almost exclusively to 
the manufacture of guns and armor to be 
found in any country of the world. The 
Bethlehem Steel Works are located upon 
a strip of land which is about a quarter of a mile in 
width and extends for a mile and a quarter along the 
banks of the Lehigh River. The whole of the yard is 
served by some nineteen parallel railway tracks, which 
make up, including broad and narrow gage, a total of 
thirty-five miles. ‘The various forges and armor plate 
and machine shops are located throughout the yard in 
such relation to each other and to the railways as con- 
duces to economy in transportation and handling—a 
most serious consideration when we bear in mind that 
single masses of gun’ steel and armor plate that are 
being handled at this works will weigh as high as 137 
tons, and that every one of these heavy forgings has to 
be handled and transported fully twenty times in the 
Harvey process, and no less than fifty times in the yet 
more costly Krupp process. The buildings themselves 
are truly colossal, as will be seen from the following 
list of the largest of them, which includes an open 
hearth building, 1,950 feet long by 111 feet wide, a 
machine shop, 1,875 feet by 11614 feet, an armor forge, 
850 feet by 11614 feet, a carbonizing department in 
which the face-hardening of the armor is carried out, 
700 by 63 feet, and an armor plate machine shop, 610 
feet long by 124 
feet wide. There 
are many other 
subordinate 
building which, 
while they would 
be mentioned for 
their size in a de- 
scription of most 
establish m ents, 
are relatively in- 
significant com- 
pared with the 
huge structures 
above mentioned. 

The genesis of 
the open hearth 
process which 
forms the subject 
of the present ar- 
ticle is to be found 
in the stock yard, 
in which the ma- 
terial that is to be 
melted down in 
the open hearth 
furnaces is stored, 
and the “mix- 
ture,” as it is call- 
ed, made up in its 
proper propor- 
tions for charging 
the furnaces. In 
the open hearth 
process wrought 
iron or steel scrap 
are melted with 
cast iron in such 
proportions as to 
reduce the per- 
centage of carbon 
to that required 
for the particular 


ELECTRICAL CHARGING-MACHINE EMPTYING A 7,000-POUND BOX OF 


INTO THE FURNACE. 


from which the ores, of which a certain amount is used 
in the bath for decarbonizing, are taken to add their 
quota to the mixture. In our engraving of the stock 
yard will be seen a train of cars upon which are loaded 
the ‘‘ charging-machine boxes,” open rectangular boxes 
which are loaded with the mixture, and hauled up an 
inclined plane onto the charging platform in front of 
the open hearth furnaces. Here they are picked up, 
one at atime, by an electrical charging machine, which 
is provided with a massive extensible arm that hooks 
into the charging box, raises it from its car, thrusts it 
into the furnace, turns it completely around, there- 
by discharging its contents, and afterward withdraws 
it and places it empty on the truck. The charging 
machine is a most powerful affair, as will be seen 
from the fact that it can lift a dead weight of 7,000 
pounds at the end of its 20-foot arm, and hold the 
weight out literally at ‘‘arm’s length,” handling it ap- 
parently with the same ease with which one handles a 
cupful of water. 

Before proceeding to a detailed description of the 
furnaces, it will be well to state that the open hearth 
process is used exclusively at the Bethlehem Steel 


The scrap from the various forges and machine shops is brought to this yard, and stacked according to its chemical composition. Here the ‘mixture’ is made up in 
boxes and carried on cars to the open hearth farnaces, 
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Works, and no Bessemer steel whatever is made. While 
Bessemer steel is admirably suited for steel rails and 
structural material for buildings and bridges and for 
shipbuilding, it has not hitherto been possible to se- 
eure by this process. the high qualities which are de- 
manded in all specifications of gun steel and armor 
plate. The superior results obtained with this 
process are due to several causes, but chiefly to 
the fact that the process of decarbonizing in the open 
hearth process being greatly protracted, it is possible 
to make a large number of successive tests and stop 
the process at the moment when the steel in the fur- 
nace has reached the exact composition required. In 
the Bessemer process the decarbonizing is accomplished 
by pouring the molten metal into a ‘converter and 
blowing air through it until the whole 
of the carbon and most of the sulphur, 
phosphorus and silicon have been burnt 
out, when acertain amount of spiegeleisen 
is added to bring up the percentage of 
carbon to the desired point. The Besse- 
mer ‘‘blow,” as it is called, occupies 
twenty minutes only, and should the 
blowing be extended beyond the moment 
at which decarbonizing is complete, the 
metal will be burnt, with subsequent in- 
jurious effects to the steel. The open 
hearth process, on the other hand, occu- 
pies from eight to twelve hours ; and it is 
possible to know at any time just ex- 
actly what are the conditions of the heat 
and what chemical changes are taking 
place. Moreover, the temperature can be 
most carefully regulated. 

The distinctive qualities which are 
sought in the manufacture of gun steel 
and armor plate are obtained by varying 
the composition of the mixture, by the method of treat- 
ment in the furnace, and by subsequent treatment 
of the cast ingot by fluid compression, forging, tem- 
pering and annealing. The requisite properties for 
the gun steel furnished to the government are 
hardness, to enable the guns to resist the wearing 
action of the projectiles and the erosion from the pow- 
der gases ; toughness, to enable it to undergo change 
of form without fracture; elasticity, to enable it to 
give under enormous pressures, and yet return to its 
original dimension, and a high, though not an exces- 
sive, ultimate breaking strength. For armor plate 
the desirable qualities are extreme hardness, partic- 
ularly at the face, combined with great thoughness 
throughout the whole body of the plate. The latter 
quality is secured in the Harveyized armor by the in- 
troduction of a certain amount of nickel, and in the 
Krupp armor-of other elements during the furnace 
treatment ; while.in both types of armor the hardness 
and the toughness are enhanced by a most elaborate 
system of forging, tempering and annealing, which in 
the case of the Krupp plate, has no parallel in the whole 
range of the industrial arts. The open hearth furnace, 
with its regenera- 
tors, is a most elab- 
orate and costly 
construction. The 
furnace proper 
consists of a large 
dish-shaped struc- 
ture, lined with 
refractory sand, 
into which the 
mixture is loaded 
by the charging 
machine already 
referred to. The 
furnace is heated 
with _ producer 
gas, manufactur- 
ed by burning 
coal in air-tight 
ovens, which are 
fed with air un- 
der pressure in 
an insufficient 
amount for com- 
plete combustion. 
The resulting car- 
bon-monoxide gas 
passes through 
large regulating 
valves, located be- 
low the charging 
platform, then 
through a mass 
of firebrick check- 
erwork, and final- 
ly enters the side 
of the furnace 
through the lower 
flue, shown in the 
engraving. Air is 
admitted by way 
of the valves, and 
passes through 
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another mass of checkerwork built up alongside 
the first-named mass, and is conducted to the fur- 
nace by two flues, which are located on each side of 
and above the gas flue. Here the gas and air mingle 
and combustion takes place at extremely high temper. 
atures, ranging from 2,700° to3,000° F. The products of 
combustion pass over the charge and out at the oppo- 
site side of the furnace, and through a set of flues and 
cheokerwork exactly similar to those through which 
the gas and air entered, raising the eheckerwork to a 
high temperature. About every twenty minutes the 
lever control. 
ling the regu- = - _ 
lating valves = : 
is thrown over 
and the gas 
and air are 
directed 
through the 
now _ heated 
check erwork 
and flues on 
the left-hand 
side of the fur- 
nace. Here 
they are re- 
generated to 
from 1,500° to 
1,800° F. The 
flow of gas is 
reversed every 
twenty min- 
utes during the 
ten to twelve 
hours occupied 
by the process. 
It takes 
about six and 
a half hours 
to melt the 
charge, and four to six hours are consumed in boiling 
down to get rid of the carbon and various impuri- 
ties. As soon as the heat is melted, samplcs are taken 
from the furnace and carefully analyzed, and these 
tests are repeated at frequent intervals until the heat 
is ready for casting. One of the views shown on our 
front page is taken at the back of the open hearth 
furnace above the casting pit.and shows the process of 
casting. As soon as the steel has reached its proper 
composition, a tap hole is opened and the steel is run 
off into the large ladles, which are shown in the en- 
graving, 
opening atap hole in the bottom, which is ordinarily 
closed with a plug of fireclay. In all of these cast- 
ings a considerable excess of metal, known as the 
“sinking head,” is formed at the top of the mold, 
which serves the double purpose of compressing the 
lower -portion of the ingot, increasing its density, 
and closing any cracks or holes which might form 
during cooling. It also serves to collect the impuri- 
ties in the metal, which rise by their lesser gravity to 
the surface. The metal which is to be worked up 
as gun steel, is 
subjected to 
hydraulic pres- 
sure in: what is 
known as the 
fluid compression 
process, a descrip- 
tion of which 
will be given in 
a succeeding arti- 
cle; but a few of 
the largest cast- 
ings for gun steel 
and all of the 
armor plate cast- 
ings, on account 
of their great 
size, are cast di- 
rect in the form 
of massive ingots. 
Oue of our illus- 
trations rep- 
resents the great 
100-ton ingot 
which was cast 
fur the manufac- 
ture of the 16- 
inch army gun, 
which is now 
nearing . comple- 
tion at the Water- 
vliet Arsenal. 
ae 
M O LYBDENITE 
is proving to be of 
value in the manu- 
facture of steel. 
The present: mar- 
ket valve in 
Pittsburg is $200 
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from which it is run into the molds by. 


Scientific American. 


PROPOSED NATIONAL MEMORIAL BRIDGE ACROSS 
THE POTOMAC AT WASHINGTON. 

The Secretary of War has just accepted the final 
plans for the proposed Memorial Bridge to be built 
across the Potomac to Arlington. The successful 
winner of the competition is the well-known bridge en- 
gineer, Prof. W. H. Burr, of the Department of Civil 
Engineering of Columbia College, New York. Four 
prominent bridge constructors, namely, Prof. W. H. 
Burr, George 8. Morrison, Leffert L. Buck and William 
H. Hutton, all of New York city, were especially in- 
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cluded that the general design of Mr. Burr should be 
designated as first in the order of merit and should be 
adopted, subject to a few modifications, such as width, 
slope of roadway, towers, provisions for tramcars, and 
such other minor modifications as might develop dur- 
ing the progress of the work. 

The main features of Prof. Burr’s design No. 1 are as 
follows: The whole structure, with the exception of 
the bascule over the main channel, will be uf arched 
construction, and will consist of the bridge proper over 
the river channel, and a long approach at either end; 
the four main 
arches and bas- 
cule which 
constitute the 
former being 
constructed of 
steel and the 
approaches of 
masonry. 

The design is 
for a double 
deck bridge, 60 
feet in width 
between rail- 
es coer ings, providing 

— 1a gy une for two side- 

walks, each 10 
feet wide, and 
a roadway 40 
feet wide. A 
double - track 
street railway 
is provided for 
upon the lower 
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deck. The 
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vited by the Secretary of War to compete for the honor 
of designing the Memorial Bridge. The designs and 
drawings were to be paid for in their order of merit as 
recommended by the Board of Engineers, as follows : 
For No. 1, $1,200; No. 2, $1,100; No. 3, $1,000; No. 4, 
$900. The designs and drawings were then to become 
the property of the United States. 

The selection of the design marks an important step 
in this commendable project, which contemplates the 
spanning of the Potomac River between the govern- 
ment reservations at Washington and Arlington with 
a monumental structure which shall form a fitting 
national monument to American patriotism in its 
highest and broadest sense. 

The specifications called for the presentation of two 
designs, one for a bridge with a draw opening and 
to provide for street cars as well as for ordinary ve- 
hicles and pedestrians; the other fora bridge with draw 
opening, but without provision for street cars, etc. 
After full consideration of the various plans for the 
bridge and approaches, including the architectural 
features, ornamentations, cost, etc., the board con- 
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total length of 
the openwork 
of the bridge 
proper and ap- 
proaches will be 3,440 feet. The bridge is to consist of 
two 283-foot steel arches, one steel draw span having a 
clear width of 213 feet, and two more 283-foot steel 
arches. The draw-span has two bascule arms support- 
ed on trunnions, balanced by rear extensions and coun- 
ter-weights. The clear opening is about 167 feet, and 
the span from center to center of trunnions, 235 feet. 
The floor is to be of asphalt cork block. It is proposed 
to operate the draw by electric motors. The bascule 
and the adjacent piers are to be built on bed rock by 
the pneumatic process, the caissons to be filled with 
concrete ; the other piers are also to be founded upon 
bed rock and. built up within cofferdams. The 283- 
foot steel arches are segments of a circle, the springing 
line being 24 feet above mean low water. The Wash- 
ington approach is to consist of fifteen 46-foot spans, 
masonry arches, back of which is an earthen embank- 
ment, 500 feet long. The Arlington approach will con- 
sist of twenty-one 46 foot masonry arches, approached 
by an earthen embankment 1,500 feet long. The prin- 
cipal divisions of the bridge are marked by massive 
masonry arches and towers, decorated with emblem- 
atic groups of 
statuary, ete. 
commemorating 
men distinguish- 
ed in the founda- 
tion and develop- 
ment of the Re- 
public. The cost 
of the structure 
is estimated at 
$4,083,850. § 
——_>0q@—__—_ 
ALEXANDRE III. 
MEMORIAL 
BRIDGE, PARIS, 
The Pont Alex- 
andre ITI., though 
completed, was 
not relieved of un- 
sightly super- 
structures until a 
day or two prior 
to the official 
opening of the 
Paris Exposition. 
As it stands to- 
day, this superb 
bridge, with its 
four lofty towers, 
each surmounted 
by a golden Pe- 
gasus that glit- 
ters in the sun- 
light, forms the 
connecting link 
between two new 
sections of the 
city and the Fair, 
the fame of which 
will soon be world- 
wide. The new 
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avenue, cut through from the avenue of the Champs 
Elysées and flanked, on either side, by the only per- 
manent buildings of the Exposition, forms the ap- 
proach to the bridge from the right bank of the Seine. 

Leaving the bridge on the left side of the river, the 
visitor at once beholds the snowy whiteness of those 
exquisite palaces, on either side of the Esplanade des 
Invalides. that are devoted to exhibits of the Decoration 
and Furnishing of Public Buildings and Dwellings. 
These structures are exquisitely frescoed. 

From the center of the bridge, looking right and left, 
or from either end it, vistas of rare architect- 
ural beauty can be obtained. 
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AERIAL PHOTOGRAPHY. 
BY FP. A. A. TALBOT. 
We present herewith an interesting photograph 
which was taken from the car ofa balloon in England, 
at a height of 300feet. It was taken with an ordinary 


magazine camera, carrying some forty films, by a well- 
known aeronaut of London. 

Aerial photography appears simple enough from a 
cursory point of view but the operator who inanipu-- 
lates his camera from the car of a rising balloon has 
many difficulties against which to contend, that do 
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second plate, exactly under the same conditions regard- 
ing speed, light, etc., as the first, yet the plate ultimately 
turns out a dismal failure. The exposure proves to be 
many seconds too short, and the picture is searcely visi- 
ble upon the negative. But ascend another 200 or 300 
feet, expose again, and you get a result equal in every 
respect to that obtained at an altitude of 300 feet. There 
seems to be a thin filmy cloud (not of vapor), that 
floats above the earth, which appears to have a.non- 
actinic effect upon the plate, and therefore it is under 
exposed. This phenomenon is apparent to the naked 
eye. - 

The accompanying illustration shows the 


The bridge has been constructed so as to 
preserve an uninterrupted perspective, the 
table of the bridge having been depressed as 
much as was possible without detriment to 
navigation on the Seine. Metal has been 
employed in its construction, giving a great 
depression, with a platform thickness re- 
duced toward the middle of the arch. The 
substructure is composed of fifteen arches 
of cast steel. 

A detailed and fully illustrated description 
of the construction and engineering features 
of their handsome structure was given in 
the SCIENTIFIC AMERICAN of March 10, 
1900. i 

To prevent any effect of contraction or 
dilation of this enormous mass of wetal, in 
any variations of temperature, the arches 
are joined to the key in a manner thathas - 
been seen in the Galerie des Machines and 
the older bridgé Mirabeau. 

The massive masonry forming the heads of 
this noble bridge, adorned with magnificent 
towers, visible from many distant points of 
view, constitutes an enduring monument to 
Messieurs Résal and Alby, engineers in 


crowd who have watched a balloon ascent. 
It was snapped at a height of 300 feet, and 
everything is as sharp and distinct as could 
be desired. It was not taken under the 
most advantageous conditions, since the sun 
was low down in the heavens—see the long 
shadows cast upon the ground—and there- 
fore the light was inclined to be a little yel- 
lowish in color. As arule an aerial photo is 
rather flat and uninteresting, owing to the 
lack of half-tones and shadows, but this 
photograph is full of life and vigor. 
+ 0+ ___—_ 
Phosphate Deposits in Christmas. Island. 
Christmas Island is situated 190 miles 
‘ south of Java, being 12 miles long by 4:to 
9 miles -wide, having an area of 48 square 
niles. Its climate is favorable, the tewpera- 
ture varying from 20° to 30° C.; thesoil is 
very fertile, and contains from 8 to 30 per 
eent of phosphate of lime. The trees have 
a remarkable development; in some places 
the sago palm reaches a height of 60 to 70 feet. 
Among the representants of the fauna and 
jlora of the island are a few species which 
exist nowhere else; for instance, a bat of 


charge of the work. 

The laying of the foundation stone of the 
Pont Alexandre III., formed the most im- 
posing event of the late memorable visit of 
the Czar and Czarina, to Paris, particulars of which are 
still fresh in the public mind. ; 

The total cost of this great work has been 7,000,000 
francs, 1,000,000 having been spent on the decorations 
alone. 

—_—_—_ Oa 


A PAIR OF CURIOUS RELICS AT ABERFOYLE, 
SCOTLAND. 


In the earlier half of the century the practice of 
stéaling bodies from the churchyards where they had 
been interred, tor the purpose of sale as subjects for 
dissection, which was known as ‘* body-snatching,” 
was for a time very rife. 

Various plans were made to defeat the nefarious and 
sacriligious proceedings of the ‘* body-snatchers” or 
** resurrectiunists” as they were sometimes called, a 
very common one being the erection of two or more 
sinall wateh-houses whose windows commanded the 
whole burying ground and in which the friends of the 
dGeeeased mounted guard fora number of nights after 
the funeral. 

A usual method of the grave-robbers was to dig down 
to the head of the coffin, bore in it a large round hole 
by means of a specially constructed 
center bit and haul the body to 
the surface with a hook-rope. It 
was to counteract this maneuver 
that the two curious coffin-like 
relics now lying on either side of the 
door of the ruined church of Ab- 
erfoyle in Perthshire, were con- 
structed. They are solid masses of 
cast iron, and, as may well be 
imagined, of enormous weight. On 
the upper side of each are pro- 
vided two loops or handles. 

When an interment took place 
one of these massive slabs was low- 
ered by suitable derricks, tackles 
and chains onto the top of the 
coffin, the grave was filled in and 
there it was left for some considera- 
ble time. Later on the grave 
was opened and the iron armor 
plate was removed and laid aside 
ready for another funeral. 

Although these contrivances have 
not been used for many years, they 
still lie on the grass of the lonely 
little church yard, objects of curiosity to the passing 
cyclist and tourist. 

——_—————_>+0 +2 

A SUBMARINE cable in actual use will form one of the 
exhibits of the Paris Exposition, It will run from tha 
Electricity Building to the Vincennes Annex several 
miles distant along the Seine. A complete cable sta- 
tion will be operated at each end to show the public 
how trans-oceanic messages are transmitted and ‘re- 
ceived.. Souvenir messages may be sent by the public. 


Height, 300 feet. Time, near sunset. Note the clear definition and long shadows. 
BALLOON ASCENT, FROM THE AERONAUT’S POINT OF VIEW. 


not present themselves to the photographer who plies 
his work on terra firma. In the first place, it is im- 
perative that the camera should be provided with a 
rapid lens, which also possesses long range, and yet 
gives clear and sharp definition. Again, the magazine 
contrivance must be of the simplest, quickest, and 
most reliable description, since one has but very little 
time to change the plates. When a balloon leaves the 
earth its upward flight at first is often at the pace of 
500 feet per minute, gradually decreasing until it at- 
tains its equilibrium. It will be seen from this fact 
that the operator has to be a very quick worker. The 
plates must be of exceptional rapidity, since the ex- 
posure must be remarkably short; otherwise the re- 
sultant photo will be blurred. Cases have been known 
in which a shutter working instantaneously at the one 
hundredth part of a second has been too slow, though 
it would have been quite rapid enough to snap an ex- 
press train traveling at 60 miles an hour; but in such 
cases the velocity of the rising balloon has been excep- 
tional. The photographer has no need to trouble 
about his view-finders. He simply points the camera 
downward, in the desired direction, and snaps his shut- 
ter as rapidly as he can work. 


But aerial photography is full of. disappointing fail- 


ures. The aeronaut who secured the accompanying 
photograph has,’on several occasions, ascended in a 
balloon with his camera fully loaded with forty films, 
and has exposed the whole of them at varying alti- 
tudes ; yet when they were developed they were found 
to be absolutely useless, The atmosphere plays an im- 
portant part in the success of an aerial photograph. 
At an altitude of 300 feet a magnificent result may be 
obtained. You ascend another 100 feet, and expose a 


unusual size, which flies in bright sunlight, 
an owl whose cry resembles the barking of 
asinall dog, and a terrestrial crab which 
climbs trees, ete. The first mention of this 
island dates back to 1666, when it figures upon the maps 
of thetime under the name or Moni ; on later maps it is 
called Moni or Christmas Island. The great difficulty 
encountered in landing and in mounting the heights 
prevented, for a long time, the thorough exploration 
of the island. In 1888 the “ Challenger” expedition 
made a landing and devoted ten days to a thorough 
exploration ; paths were-traced to the summit, and a 


great many specimens of minerals as well as of the 


fauna and flora were sent to England. Among the 
minerals, the samples of rich phosphates attracted at- 
tention and led to a more thorough investigation ; a 
fresh supply of specimens was obtained, and it was 
found on analysis that the percentage of phosphates 
reached as high as 80 to 92 per cent. 

Mr. Andrews, who was sent to the island to study the 
phosphate deposits, considers them to be formed 
by the accumulation of excrements of myriads of sea 
birds which inhabited the island, which was formerly 
low and free from forests. Several years ago Mr. 
Murray of the ‘‘Challenger” expedition, and Mr. George 
Ross established themselves on the island and secured 
more than 200 specimens, which they had analyzed. 
The Christmas Island Phosphate Company was formed, 
which worked a part of the de- 
posits, especially that of the phos- 
phate hill, where a railroad was 
built to the point of disembarking 
114 miles distant, and special load- 
ing apparatus was erected. Sev- 
eral shipments have been made to 
London, the amount reaching 6,000 
tons, and the results having proved 
satisfactory, they. will be continued. 
The British Museum has recently 
published a series of observations 
relating to the geological formations 
and. the fauna and flora of the 
island, which have been obtained 
by Mr. Andrews and others. 
cara 

FoR several years Prof. Omori has 
studied the subject of earthquake 
measurement in a brick building, 
says Nature. One of Prof. Ewing’s 
horizontal pendulum seismographs 
was fixed near the topof an exter- 
nal wall of the Engineering College 
at Tokyo, while another was erected 
on the ground below. During the 
years 1894-98, ten moderate earthquakes were recorded, 
and it was found that if the earthquakes consisted 
of comparatively slow vibrations (say, above half a 
second in duration), the motion was practically the 
same in both places ; but if of quick-period vibrations, 
the motion of the top of the wall was about twice as 
great’ as that of the ground. Prof. Omori notices 
that, with destructive earthquakes, the damage of 
two-storied buildings is generally confined to the upper 
story. 
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GOLD DEPOSITS AND MINING METHODS AT 
CAPE NOME. 

Cape Nome Mining District, generally speaking, in- 
eludes that portion of the north shore of Norton Sound 
extending from the eastern extremity of Galooin Bay 
west for adistance of about seventy miles. The tundra, 
which is so novel and marked a feature of the region 
borders on the sea and extends to the foot hills. Some- 
times the tundra is seven miles in width and underlying 
it at an average depth of five feet are the deposits of 
coarse black sand which contain the gold. Practically, 
the sand beneath the tundra and on the beach is identi- 
eal, and some careful observers assert that the tundra 
has been formed by thesea which at times past extended 
over the flat and has gradually receded leaving the de- 
posits of gold-bearing sand in their present —posi- 
tion. 

The more confident opinion is that these deposits are 
clearly of glacial origin which, in a diminutive way, 
can be observed at times of breaking up of winter, 
when the ice cakes of the streams invariably bring 
down loads of gravel which is deposited as they are 
dissolved by the heats of summer. This theory is re. 
sponsible for the general belief that the deposits of 
gold-bearing gravel cover the entire floor of Norton 
Sound. This will be proved during the present sea- 
son as a number of warine dredgers are nreparing to 
work the territory as soon as the ice obstructions dis- 
appear. 

As to the origin of the golden sands of Cape Nowe, 
or the’source from which they were derived, there is 
absolutely no information. If of glacial origin they 
would seem to have been transported from a distance, 
and this supposition is considered more probable from 
the fact that the flakes and nuggets so far found are 
distinctly sharp or angular in shape. They show few 
indications of the effects of erosion or friction, as would 
have been the case had they been washed down 
stream. In any event the gold deposits were not 
brought from any section near to Cape Nome, as ex- 
plorations for a distance of 240 miles northeast and in 
the range between Kolzebue and Norton Sounds do 
not, as yet, show the existence of quartz 
deposits. Quartz hasbeen found, but barren 
of gold. The bed rock in all this region is 
rarely over 7 feet’ below the surface, often 
much less. In this distance have been found 
no Jess than four different layers of gravel. 
fu all the world there is nothing resembling 
these Cape Nome sands. The well known 
black sands found on the ocean shores in 
California, Oregon and Alaska, some of 
them yielding prolifically, are clearly depos- 
its in channels of dry mountain streams, 
easily traced and well defined, but at Nome 
the gold-bearing gravel is spread in blanket 
form over a wide extent of country, the 
boundaries of which are not vet established. 

Thetotal output for the Cape ‘Norne region 
has been segregated by the statistician of 
the United States Branch Mint at San Fran- 
cisco, and amounts to $2,400,000. This, for 
the first season, the product almost entirely 
of the most primitive methods, is conclusive 
of the extraordinary richness of the new 
fields. 

With an early start and the aid of mechan- 
ical appliances of high efficiency, such as 
wil! be introduced this season, it is certain 
that a very great increase in the product 
will be the result. 

The extraction of gold from the auriferous 
gravel at Cape Nome is effected-by the 
methods common in all placer deposits of 
the Pacific Coast, though the application of 
heat to disintegrate the sands, as in the 
Klondyke, is not necessary. 

Every ‘mechanical device used in placer 
mining is an amplification of the primitive 
pan or rocker, so successfully employed by 
the early miners in California. These ma- 
chines were used at Cape Nome last summer, 
and by their aid $2,400,000 was extracted. 
They are all of limited capacity, and their 
operation fatiguing, and, moreover, waste- 
ful. In the Arctic regions where the seasons are so 
short, something more efficient is required, and inven- 
tion has been stimulated to overcome the unfavorable 
conditions existing, and to produce a machine which 
would increase by a hundred times the capacity of the 
rocker, reduce the cost of running to the minimum, 
and at the same time do the work more effectively and 
save waste or loss. Economy in power, in help fuel, 
quicksilver and water, is a necessity, if such a machine 
is to meet requirements; and to these qualifications 
must be added compactness, strength, and a construc- 
tion so simple that parts may be easily duplicated. 

A large number of inventions have been offered and 
some of them meet most of the requirements; but the 
majority, while theoreticaliy correct, are not practica- 
ble. All, without exception, endeavor to mechanically 
repeat the movement given to the pan in manual 
washing. 
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They are driven by hand or steam power and 
generally consists of a hopper to which the sand 
is raised by pump or shovel. A stream of water 
washes the sand down over the riffles, which oscil- 
late rapidly, the gold collecting and being amal- 
gamated by the wercury and amalgam lying be- 
tween each. The rough gravel is thrown outside in 
the process. 

We present an illustration of one of the most suc- 
cessful power machines, designed for the Alaska beach 
mines to meet the requirements indicated above. It 
is known as the Drake Amalgamator, and is manufac- 


tured by the Krogh Manufacturing Company, of -San . 


Francisco, Cal. It is carried in a stout timber frame 
and measures about 414 feet square by some 6 feet in 
height. For successful operation it requires about 20 
per cent water to 80 per cent of sand, and its capacity, 
as determined on the Cape Nome deposits, is 6 tons 
per hour, gross. 

wg (RFACE OF TUNQRA, 


V8 INCHES OF GRAY SAND. 


1 INCH RUBY SAND. 


TWO FEET GRAY SAND. 


my INCH RUBY SAND. 


INCHES GRAY SAND. 


INCH RUBY SAND. 


THREE FEET GRAY SAND. 


TYPICAL GOLD-SAVING MACHINE FOR BEACH MINING AT CAPE NOME. 


At the top of the frame is a hopper into which the 


‘sand and gravel are shoveled,-and from the hopper a 


worm feeds the material, at a constant rate, to the 
upper end of a shaking frame, where water washes it 
down. The shaking frame consists of two adjustable 
tables, one above the other, each of which may be set 
to the desired grade independently of the other. The 
upper table is a steel punched slot screen of 44-inch 
mesh, which ends in three riffies which are formed by 
means of 1-inch cleats fastened across the lower part 
of the table. It is in this lower part that the coarse 
gravel is separated, and if there are any nuggets in 
the sand they are caught by the three riffle. The 
fine sand and the water flow through the screen which 
forms the upper part of the table, and fall through 
upon an inclined piece of sheet steel, which carries the 
material to the head of the table below. This table 
consists of forty-eight cross-riffles, 1 inch square, ar- 
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ranged in sections of eight, and filled with sufficient 
quicksilver to cover the bottom. ‘The tables are both 
given a lateral oscillation by means of two eccentrics 
carried on a shaft attached to the side of the frame as 
shown in the illustration. It is considered by the in- 
ventor that the best grade at which to set the table 
is one of 244 inches in 444 feet, with a running speed 
of 350 revolutions per minute. It will be seen that 
the machine combines the riffle boards of the ground- 
sluice and the side-shaking of Frue vauner concentra- 
tor. Ist is claimed that at the most not more’ than 
one-tenth of a horse power is necessary to run this 
machine. The total weight of the amalgamator set 
up is a little over 800 pounds; but for convenience 
of transportation it is constructed so that no piece 
weighs over 100 pounds. 


ae 


Russian Experiments in Electro-Culture. 

Some Russian scientists have been trying some in 
teresting experiiments in electro-culture. One of them 
ascertained that electrified seeds germinated more 
rapidly, and gave better and quicker results than seeds 
which have not been submitted to preliminary electri- 
fication. He alsorepeated the experiments of Ross, that 
is, burying in the soil one copper and one zine plate 
placed vertically and connected by a wire. He found 
that potatoes and roots grown in the electrified space 
gave crops three times heavier than those which were 
grown close by on a test plot; the carrots attained 
quite an unusual size of from 10 to 12 inches in diain- 
eter. The other Russian scientist tried a series of ex- 
periments that were more original; on his experimental 
plot he planted wooden posts about ten yards apart, 
which were provided at their tops with metallic 
aigrettes connected by wires so that the plants were 
eultivated under a sort of network of wire. He ob- 
tained some remarkable results and ripening barley 
was accelerated by twelve days. A series of laboratory 
experiments upon boxes of soil was also'made. The 
teinperature of the soil was raised by these currents; 
its moisture decreased at first, but began to increase 
after a course of three weeks, and at last 
the amount of vegetable matter in the soil 
was increased by the electric currents. 
Further researches seem promising. 

—————_*oe—_____- 
The May Building Edition. 

The Building Edition for May is a most 
interesting number of this periodical. It is 
filled with engravings of houses of various 
prices, and it also has several attractive fea- 
tures such as ‘‘The Breakers” at Newport, 
R. I. The new buildings at Stanford Uni- 
versity are. also illustrated and described. 
There are several pages of reading matter 
devoted to the subjects germane to the in- 
terests of the periodical. By mail, 25 cents. 
Munn & Co., Publishers. 

——_—+#4_____- 
The Current Supplement, 

The current SUPPLEMENT No. 1272 is of 
unusual interest. The ‘‘Opening of the 
Paris Exposition” was written by our spe- 
cial correspondent, and is illustrated by en- 
gravings showing interesting features of the 
inauguration; it is also accompanied by 
maps showing the location of the various 
buildings. ‘‘ Portable Pneumatic Tools” is 
an illustrated article describing the princi- 
pal types of these important tools. ‘“ Pneu- 
matic Malting” describes a new and import- 
ant process of malting. “Liquid Hydro- 
gen” is a most important lecture delivered 
by Prof. James Dewar before the Royal 
Institution. ‘*The Relations Between Elec- 
tricity and Engineering” is a lecture by Sir 
William Henrv Preece. ‘*The Means of 
Defense of Animals” is a lecture by Philip 
P. Calvert, Ph.D., of the University of Penn- 
sylvania and has been revised by the author 
especially for the SUPPLEMENT. ‘‘The 
Shrinkage of Lake Nicaragua. A Question 
of the Permanancy of the Proposed Nicara- 
gua Canal” is by Prof. Angelo Heilprin, 
F.R.G.S., Professor of Geology at the Academy of 
Natural Science, Philadelphia. It is a most important 
and authoritative paper and is referred to elsewhere in 
this issue. 
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RECENTLY PATENTED INVENTIONS. 


Agricultural Implements. 


STACKING-ATTACHMENT FOR THRESHING- 
MACHINES.—Frank Harttey, Hartland, N. Y. This 
strawstacker, capable of being attached to any threshing- 
machine, is provided with a turn-table which can be oper- 
ated to move the stacker from an extreme right to an 
extreme left position. The operator, standing on the 
ground, beside the thresher, can turn the hood in any 
direction and lengthen or shorten the delivery or dis- 
charge-tube. Ball or roller bearings are used tu reduce 
friction, 

PLOW ATTACHMENT.—Joun E. Jonzs, North 
Bridgewater, N. Y. Jie invention provides a simple 
means for preventing the plow from jumping out of a 
furrow should the point strike an obstacle. Rollers are 
employed, one forward and one rearward of the share, 
which can be simultaneously raised or lowered, the 
mechanism employed being controlled by the move- 
ments of the animals hitched to the plow. 


HARROW-TOOTH AND CLAMP THEREFOR.— 
Wru1am" M. Baxer, Fortville, Ind. A simple device 
has been conceived whereby teeth can be adjustably and 
securely fastened to the frame of the harrow. The tooth 
is provided with a number of recesses designed to en- 
gage the forward wall of the upper slot of aclamp: The 
tooth can be adjusted by causing the proper recess to 
engage the upper slot-wall and can be secured in adjusted 
position by tightening the clamp-screw. 


Engineering-Improvements, 


VALVE-GEAR,—ALFRED WETZEL, Charlottenburg, 
Germany. There are separate channels for the inlet and 
outlet of steam, and, consequently, separate means for 
opening them. All the valve-gear parts are outside of 
the cylinder. The inlet-valves are opened by springs 
secured to the piston; and adjustable springs are em- 
ployed for pressing the inlet-valves upon their seats for 
the purpose of regulating the inlet of steam, The valve 
will be closed when the piston reaches a position farther 
away from the beginning of the stroke than that at which 
the valve was opened, for the reason that the steam 
pressure upon the one side of the valve is counteracted 
by that upon the other side and that the valve offers a 
certain resistance. 


LUBRICATOR.—Harry R. Waits, Hartford, Conn. 
The lubricant-feeder is especially designed for use on 
locomotive-engines. It comprises a cyiinder in which a 
piston moves. A chamber is connected with the cylinder 
for receiving oil and steam. A delivery-chamber is con- 
nected by a bore with the receiving-chamber. A carrier- 
valve moving with the piston, extends in the bore, ani 
is arranged to receive vil from the receiving-chamber 
and to carry it to the delivery-chamber. 


Mechanical Devices. 


BLACKBOARD-ERASER-CLEANING MACHINE.— 
Rogpert J. Rivty, Lafayette, Ind. The cleaning of 
eragers is ordinarily effected by knocking the pads 
against any convenient object. ‘The chalk-dust which fills 
the air is unfit to breathe. The inventor has devised a 
simple machine, which is to be placed in the basement or 
or open air, and which, in a few minutes, will thoroughly 
clean the erasers without the annoyance of dust. The 
machine comprises an overhanging, laterally-swinging 
bed for holding the erasers, a series of beater-arms, and 
a rotary sbaft with wiper-arms or cams for drawing the 
beater-arms away from the erasers. Independent springs 
for each beater-arm, throw the beater-arms with inde- 
pendent forceful blows against the erasers. 


STRAIGHTENING AND DRILLING MACHINE.— 
JamzEs R. NeEruson, Delamar, Nev. The machine is 
designed to straighten rails, axles, pipes, and the like, 
and to drill holes in raile for fish-plate bolts. The frame 
ie U shaped and is provided with ends for engaging an 
article at spaced points. A tubular bar slides in the 
frame about midway between the frame ends. 
‘The tubular bar is threaded at one end to receive a 
ratchet-wheel held against longitudinal movement. A 
holder engages the frame ends and the bar to prevent the 
bar from turning and the ends of the frame from spread- 
ing. A drill turns in the tubular bar and can be moved 
longitudinally by the bar. 


Railway-Appliances. 


CAR-COUPLING.—Joun B. Eavzs, Forest City, 
N. C. The invention 1s a coupling in which the coupling- 
device itself is locked by means of a block or jaw piv- 
oted within a chamber or recess in the coupling-head or 
draw-bar and adapted to swing vertically for engaging or 
releasing the coupling device. The strength and solidity 
of the draw-head enables it to withstand the shock of 
impact when the cars meet, so that supplemental buffers 
are unnecessary. 


TRACK-SANDING DEVICE.—Wituian H. PREN- 
DERG@ASsT, Southern Express Building, Savannah, Ga. 
This apparatus ie designed to feed sand to the rails under 
a locomotive in order to prevent the slipping of the 
wheels. The device can be readily transformed from a 
pneumatically-operated sander to a straightway device 
should the pneumatic apparatus sustain any injury, The 
air ducts and sand-cup can he easily kept free. 


AUTOMATIC COUPLING.—Tuomas H. PatcHine, 
Strathfield, New South Wales. The invention consists 
of a ratchet-bar hinged to a draw-bar of ordinary con- 
struction, so constructed as to be received by a mat- 
ing-section. The mating-section consists of two metal 
vars of peculiar construction, similarly hinged to a draw- 
bar of ordinary construction and having an eccentric 
pawl between them, which is operated by means of a 
lever Whatever may be the draft-strain, the paw) can 
always be withdrawn from the ratchet, to disconnect the 
cars. 


Miscellaneous Inventions 


PERPETUAL CALENDAR.—Joun M. Biaas, 502 
Fourth Street, Louisville, Ky. The calendar is of the 
perpetual-date class, and is provided with specific im- 
provements in the manner of constructing and assem- 
bling the parte, so that the calendar can be cheaply made 
and securely held together. The material used is either 
sheet metal or cardboard. The calendar is a most at- 


tractive advertising-novelty, sufficient space being pro- 
vided for advertising matter. The inventor manufactures 
his calendar in all sizes and shapes. 


STRAIT-JACKET. — James M. Hooper, 128 N. 
Eutaw Street, Baltimore,Md. The inventfon provides a 
bed-sheet of extra-strong material, with appliances at- 
tached to give it the function of a strait-jacket, and at- 
taching devices for securing the sheet to a bedstead, cot, 
surgical table, or other support. The strait-jacket is de- 
signed to hold a patient securely, to insure immunity 
from self-injury without in the least interfering with 
personal comfort. The strait-jacket cau be adjusted to 
any cot or surgical table, and cau be sterilized, washed 
and laundered. 


VEHICLE-SHAFT SUPPORT.—EpWIN JARRELL, 
Riverdale, Kans. The shafts can be held in a vertical 
position, so as to be out of the way when bringing the 
horse into position for harnessing. The main object is to 
provide a support capable of being finely adjusted, so as 
to fit shafte of different shapes or shafts in which the 
cross-bar is at different distances from the thill-coup- 
lings or vehicle springs. The support utilizes the vehicle- 
springs; and a threaded shank for the supporting-arm is 
employed, so that the arm can be adjusted to a nicety to 
adapt itself to shafts of different forms and sizes, 


PROCESS OF PREPARING SARDINES.—Jvtivs 
Wo rr, 47 Hudson Street, New York city. One of the 
chief difficulties encountered in packing American sar- 
dines is the removal of the water from the fish, so that the 
oil is not rendered turbid and unpalatable. The inventor 
has devised a new process for preserving the sardines. 
The process consists in depositing them in receptacles, 
which are placed in an oven having a temperature of 
about 300° F., for about one-half an hour, The recep- 
tacles are then removed and immersed in oil at a tempera- 
ture of about 235° F., and retained therein until the water 
remaining in the fish after baking, is removed. 


CONCENTRATOR.—CLEoFAs GaLvANn, Zacatecas, 
Mex. The concentrator is composed of two parts—a 
stationary separator, in which the material is subjected 
to the action of a blast, and a vibrating, concentrater- 
table. The air-blast throws the lightest particles of ore 


‘far enough to clear the concentrator-table, and the blast, 


instead of being an unbroken stream or current, consists 
of a series of jets, which act much more thoroughly to 
grade and separate the material. The portion of the ma- 
terial which falls upon the table is subjected to a separat- 
ing action by the vibratory motion, the lighter particles 
being thrown off, while the concentrates are collected. 


THILL-COUPLING.—JoHN FREDENBURGH, Athens, 
Penn. The coupling is designed detachably to connect 
the thills with the axle-clips of a vehicle. The device is 
constructed so that the thills may he raised or lowered to 
extreme positions, and so that while the vehicle is in use 
there will be no lost motion or rattling in the connection 
between the thills and the vehicle. 


DOOR-CASING FASTENING. —Jzns HENRICK 
InsEn, Chicago, Il. Eyes are attached to the inner 
sides of the casing-strips near their rearedges. Through 
the eyes, wires are looped’and passed through openings 
formed in the casing-stud, the wires having their ends 
twisted together at the inner side of the stud. With 
these fastening means a door-casing can be completely 
finished and polished in a factory and then taken to a 
building to be put in place; for there is no danger of 
marring the wood or of breaking the plaster. The 
fastening devices, moreover, are wholly hidden from 
view. 

COMPOSITION OF MATTER FOR FURNACE- 
LININGS AND OTHER PURPOSES.—Rvuvo.F Kzox, 
Denver, Colo. In the production of lining bricks, burnt 
magnesian minerals are used which are mixed with a 
small percentage of binder such as tar, clay, or ferrugin- 
ous loam, etc., and burned at a very high heat. It is, 
however, impossible to produce a thorough mixture, for 
which reason the bricks, if not immediately used, disin- 
tegrate. To overcome the difficulty, the inventor em- 
ploys a flux or binder which can be used in large propor- 
tions without disintegration. For this purpose he finds 
the shale constantly occurring in the Jura-Trias along 
the eastern foot-hills of the Rocky Mountains admir- 
ably adapted. 


WHIFFLETREE ATTACHMENT. — REINHOLD 
Kuatt, Strong City, Kans. The invention provides 
means for preventing the reine from falling beneath the 
singletrees, the contrivance being particularly adapted for 
use in connection with pairs or teams of horses. The 
action of thesingletrees can be controlled relatively to 
the guard-bar for the purpose mentioned. The single- 
tree is held in ite proper position and is prevented from 
tipping up or down, should the bolts between the single- 
tree and the doubletree loosen. The cutting of the 
doubletree by the singletree ends and tugs is also pre. 
vented. The device likewise serves as a stay-trap, taking 
the place of the usual leather strap over the center of the 
inside half of a singletree. 


CURTAIN-FIXTURE. — Jacop Koxs, Lancaster, 
N.Y. Upon this fixture curtains may be adjustably 
hung in such amanner that they will be removed from 
the window sufficiently to permit inside blinds to be 
freely operated and to allow free access to the window. 
Curtains may be carried to one side of the window, 
leaving the full inner surface entirely uncovered. The 
supporting-sections of the curtains can be quickly taken 
down for adjustment, the curtains draped thereon, and 
the fixtures as readily restored to place at the window. 


FIRE-ESCAPE.—Aveust Kurre and Witi1am H. 
GIESELER, Brooklyn, New York city. The fire escape 
can set up adjacent to a window or can be permanently 
attached to the casing of the window. It is so con- 
structed that, after a person has descended from the 
building, the supporting tape employed for descending 
automatically wound up. - An automatically. operated 
brake is provided for the tape. 


TUBE.EXPANDING, BEADING, AND CUTTING 
TOOL. — Hrenry G. LYKKEN and Joun C. HoIsven, 
‘Grafton, N. D. The invention provides a gage for the 
tool, which gage comprises two members. The one 
member is turnable, is adaptel to abut at one end 
against the flue-sheet, and is formed with teeth at the 
other end. The second member is secured to the. tool- 
body and is formed at its inner end with teeth in mesh 
with the teeth of the first. member. The two members 
are secured together after adjustment. By this means 
the tool can be brought into proper position, 


VEHICLE-BRAKE.—RicHarp C. G. NEUMANN and 
Gores L. HARTMANN, Seattle, Wash. The brake is of 
that type which, in application, comes in contact with 
the ground and raises the rear wheels. The mechanism 
comprises besides the ground-shoe, a rock-shaft mounted 
in the vehicle, a hanger constructed in hinged sections, 
one of which is connected with the brake-shoe, and a 
connection between the rock-shaft und the hanger, so 
that when the shaft is rocked the sections of the hanger 
will be moved to bend or straighten the hanger. 


FORMALDEHYDE-LAMP. — Sipnry KavusowEn- 
BERG, Mount Vernon, N. Y. Formaldehyde is usually 
produced by passing air and methyl-alcohol vapor over 
glowing coke, platina, or copper. The process is not 
well under control; and hence there is danger of ex- 
plosion of the alcohol-vapor. The inventor instead, 
uses an apparatus on the principle of a lamp, comprising 
a fount for methyl-alcohol, an asbestos converter pre- 
pared with platina and metallic oxids, a wick for carry- 
ing the methyl-alcoho] to the.converter, and a chimney. 


AQUATIC CAROUSEL. — SamvurL REpFeERN, Ne- 
gaunee, Mich. On a fivat a deck is built surmounted by 
aroof. An anchor-chain has a swivel connection with 
the bottom of ‘the fioat. Sail-carrying frames have 
trunnions mounted in standards on the roof of the deck. 
Stops limit the movement of the frames in one direction. 
Ordinarily the sails will be sufficient to propel the float; 
but should greater speed be desired, or should there be 
no wind, an engine will be employed. 


WATER-PURIFJER.—CaHarues A. Scappine, Buf- 
falo, N. Y. The object of the invention is to provide a 
new purifier, designed for use in boiling water in 
kettles’ and arranged to collect and store the impuri- 
ties. The contrivance comprises a floatable vessel on 
the top of which a fiuted collector is mounted, having its 
lower ends terminating above the. top so as to form 
channels for the impurities to pass over the top into the 
vessel. 


LABEL-CUTTER AND COVER-LIFTER.—Wr1118 
S. Smrra and Davip W. Lanaaan, Chicago, Ill. Labels 
are often so placed upon boxes as to extend upon 
both the body portion and cover; and a knife is 
required to cut the label. before thecover can be re- 
moved. To overcome the objection, a label-cutter is 
attached to the can or box, by means of which the 
label can be quickly cut at the junction of the body of 
the can and the cover-flange, the device also forming 
a finger-piece for removing the cover. 


SASH-LOCK.—Conrap F. STEIN and Gror@eE BIcK- 
ELHAUPT, 248 and 245 W. 47th Street, Manhattan, New 
York city. The device is arranged to lock the upper and 
lower sashes together and to lock the lower sash to the 
window-casing to prevent the opening of the window 
from the outside by forcing the screws used for securing 
the lock to the lower sash. The sash-lock comprises 
two bolte movable at an angle to each other, both being 
shifted by an operating-lever to an outward, locking po- 
sition. A locking device holds the bolts in locking posi- 
tion; and another lever is employed to release the lock- 
ing device whenever desired. : 


AMUSEMENT DEVICE.—Grorez C. Tutyovu, 
Coney Island, Brooklyn, New York city. The invention 
provides a device for application to a floor. The appa- 
ratus consists of a movable platform adapted to be de- 
pressed by the weight of a person. Cams are mounted 
beneath the platform and are driven continuously, so that 
when the platform enyages the cams, a vibratory move- 
ment will be given to the platform. Simultaneously a 
great noise will be produced. 


COMBINED CARD-CASE AND GAME-COUNTER. 
—WILLIAM TREWARTHA, Angel's Camp, Cal. Travelers 
often play cards to pass the time; and it would, there- 
fore, be very desirable to be able to provide for cards a 
game-counter and cribbaye-board which might be used 
temporarily and which would be inexpensive. Such an 
arrangement has been devised by the patentee of the 
present invention. 


Designs. 

WINDOW-SHADE RUNNER.—Zacuary T. HEAL, 
Brooklyn, New York city. Two designs granted to the 
inventor provide new forms of runners for adjustable 
shade rollers, which are of such construction that they 


.cannot change their position relatively to the guides. 


TILE.—Wru1am C. Morrison, Smethport, Penn. 
The tile is provided with grooves which receive the 
cement. Thus the tile is firmly locked in place, the 
grooves being essentially locking devices. 


Notr.—Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 


NEW BOOKS, ETC. 


THE ELECTRIC AUTOMOBILE: ITS CON- 
STRUCTION. CARE AND OPERATION. 
By C. E. Woods, E.E., M. E. Chicago 
and New York: Herbert 8S. Stone & 
Company. 1900. 16mo. Pp. 177. 
Price $1.25. 


At last we are beginning to have really valuable books 
upon the automobile. Most of the literature at present 
deals with obsolete types and other matter made up from 
patents. Now, however, it seems we are to have real 
live books, and we trust that the present will be the pre. 
cursor of many. It is handsomely printed and illustrated 
and the subject is dealt with by anexpert. There is an 
excellent skeleton for the organization of an automobile 
club in the book. 


THE UNKNowN. By Camille Flamma- 
rion. New York: Harper Brothers. 
1900. 12mo. Pp. 485. Price $2. 


The publication of ‘“L’Inconnu” made a veritable 
sensation in France, and it can hardly fail to arouse the 
greatest interest in this country. It is an eminent scien- 
tist’s study of the phenomena of the so-called spirit 
world. In touching upon the various psychical manifes- 
tations, M. Flammarion cites many absolutely authenti- 
cated instances, and chapters of his book are as wiredly 
fascinating as the most fantastic of Poe’s tales. It is 
always interesting to have a scientificman write a work 
of fiction in which more ‘or less science is cleverly in- 
corporated. 


Wusiness and Mersonal. 


Write Baker Mfg. Co., Racine, Wis. about pushing 
any new article. Facilities excellent. 


Marine Iron Works. Chicago. Catalogue free. 

For hoisting engines. J. S. Mundy, Newark, N. J. 

“U. 8.” Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 


A factory thoroughly equipped would take on a profit- 
able specialty. Address Box 2031, Boston, Mass. 


For Sale—Valuable patent, No. 644,881, on Sales and 
Cash Register. Walter, 305 East 11th St., New Vork. 


Gear Cutting of every description accurately done. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 


Ferracute Machine Co., Bridgeton. N.J., U.S.A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 


Wanted—Wood specialties to manufacture; any size 
and quantity. ‘“ Manufr.,” 1592N. Alpany Ave., Chitago. 


The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is ‘*‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 


ea- Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


3 iples je aibuevies 


HINTS TU CORRESPONDEN'SS. 


Names and Address must accompany all letters 
or no attention will be paid thereto, This is for ow 
information and not for publication. 

Referemces to former articles or answers should 

give date of paper ana page or number of question. 

uiries not answered in reasonable time should 
repeated : correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. ee 10 cente each. 

Books referred to promptly supplied on receipt of 


Tice. 
Al iherals sent for examination should be distinctly 
marked or labeled. 


(7886) H. C. K. asks: 1 I would like 
to know how high the vertical wire of the wireless teleg- 
raphy has to be to send a message one mile and how 
much higher every extra mile? A. For 1 mile, 20 feet ; 
for 4 miles, 40 feet; for 16 miles, 80 feet. These 
numbers are from Fahres’ “History of Wireless 
Telegraphy,” price $2 by mail. This book gives a 
complete outline of the subject up to date of publica- 
tion, 2. Isitnecessary to have an induction coil fora 
telephone if you have a metallic circuit instead of a 
ground circuit? A. An induction coil is necessary when 
any form of transmitter is employed. It is not connected 
with the use of a metallic circuit. The metallic circuit 
prevents the induction of neighboring circuits from affect- 
ing transmission of speech. 3. How does an induction 
coil change the electricity so that it is felt very much 
although one cannot receive a shock from the batteries? 
A. By raising the voltage of the current so that it be- 
comes able to force its way through the body. 


(7887) J. L. S. asks the difference be- 
tween the currents generated by a Torpler-Holtz and a 
Raney-Wimshurst-Holtz static machine. A. All static ma- 
chines generate electricity of very high voltage and very 
small currentstrength. Thousands of volts are required 
to produce a spark of an inch in length, the number va- 
rying with the form and size of the termiuals between 
which the spark passes. We are not aware that any es- 
sential differenceexista.between the currents produced 
by the machines named. 


(7888) J. E. T. asks: 1. What is the best 
source of current for ‘' electro plating ?”” A. A dynamo 
is now used for plating where ever there is work enough 
to make it economical. For a small plant or for small 
pieces, the Gravity battery may more economically be 
used. 2. Would the storage cell, described in Sc1En- 
TIFIC AMERIVAN, of April 28, 1900, on page 261, be suit- 
able for the art? A. Any storage battery may be used 
for plating if you have the means of recharging it. 3. 
Advise me, what would be the best book on Electro. 
Metallurgy? A. That depends upon how much you wish 
to pay for the bock. We name Watts Electro-Deposi- 
tion, price $3.50 ; Watts Electro-Metallurgy. price $1.00. 


(7889) C. L. asks: How can I kill ‘‘ poi- 
son ivy’? mercury. The roots are in a rough, laid-up 
retaining wall alongside of my home, and impossible to 
dig out. Is there any cheap chemical that will kill it 
off? A. The only sure way to kill this pest is to dig it 
out and either burn it or dry it till itis dead. There are 
people whom it does not poison who can do such work. 
In your case you can try kerosene oil, or hydrochloric 
acid. Either of these will kill where it touches the plant. 
No complete ridding of the country of this vile weed can 
be had except all the people combine to fightit and en- 
force the laws respecting such plants. 


(7890) P. J. M. asks: Will you kindly 
inform me how I can best secure a knowledge of the X- 
tay apparatus, its operation and its uses? A. The best 
method of learning the mode of working X-ray appar- 
atus is to take lessons from some person of experience. 
There is danger ‘of accident without such teaching. 
However we recommend the following books :—Morton’s 
X-rays, price 75 cents ; Meadowcroft’s A B C of X-rays, 
price 75 cents ; Thompson’s Light Visible and Invisible, 
price $1.50; Walsh's Medical Use of X-rays, price $2.25 ; 
Bottone’s Radiography, price $1.00. 


May 19, 1900. 


S rientitic American. 


TO INVENTORS. 


An experience of fifty years, and tbe preparation 
of more than one hundred thousand applicatiens 
for patentsat homeand abread, enable us to understand 
the laws and practice on botb centinents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office SCI: NTIFIC AMERICAN, 
301 Broadway, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


MAY 8, 1900. 
AND EACH BEARING THAT DATE, 


(See note at end of list about copies of these patents. | 


. 649,295 
648.969 
649,118 


Accumulator, L. G. Garcia 
Advertising device, 1. J. Long. 
Air brake, A. L. Watkins..... 


Animaltrap, W. B. Hargan .. 649,052 
Animal trap, Toland & Dunbam. 49.018 
Aparejo. H. W. Daly.............. +» 649,23 
Back pedaling brake, C. H. Melvin ia 972 
Baling press, M. J. Gregory...........cc cece eee eens 649,408. 
Ball and socket self adjusting joint for pipes ¢ or 
tubes, G. Harter. » 649,303 


Band cutter and feeder. J. N. Wilson. 

Barium oxide, apparatus for making, V 
Barrel swing, J. E. Keil 
Barrel ventilator, J. M. Hustermann. 
Basket machine, W. Jackson.................0cecees 
Battery. See Electric battery. Galvanic battery. 
Battery connection, G. F. Atwood 


Battery envelop, storage, E. A. Sperry... .» 649,003 

Bedstead attachment, J. A. Martin.......00 00. + 649, 3% 

Bee riking apparatus, electric, L. D. et E.D: 
Tillyer 


Belt wheel, grooved, W. R. Towse. 
Bencb book, RP. Whipple.... . 
Bicycle handle bar. Ryan & Otis. 
Bicycle lock, A. Beck 
Bicycle rack, portable, K. V. Clark 
Bicycle skirt guard. P. A. Toomey.. 
Bicycle theft preventing apparatus, Ww. Grube. 
Bicycle wind screen, A. Assmann.. 
Binder stop, self,O. H Adams.. 
oiler. See Marine boiler. 
Boilercleaner. ‘I’. M. Welshons............ 
Bolt lock, P. O. EK. Boundreaux........ 
Bolting cloths. qutomatic brusb for, A. W. Groff. 
Book leaf, W. C. Leecbman............ 

Book support. N. G. French | 

Boot cleaning device, Moore “we HN, 


. Smitb.. 
Box “plank cutting 1 B. Smith. 
Brake. See Air brake, Back pedaling 
Car brake. Vehicle brake. Wagon brake 
Brick, paving, A. C. Stich 
Broom, 8. T. Cameron. 
Brusb, F. G. Farnham... 
Brusb, gatberer and com! 
binding, D. Neale.. 
Buckle, G. A. De Long... 
Buoy. light, Lyth & Rami 


649,222 
649,312 


649.144 
649.042 
649,200 


648.080) 
649.101 


Burial apparatus, C. J. Dietrit 649,195 
Calculator, E. G. Solomon « 649,113 
Can. See Garbage or refuse can. 

Can. jar, or like article. W. H. Wright.............. 649,030 


Cans, jars, etc., apparatus for seating and pealing, 


covers of, K Tapscott.. 649,012 
Car brake, H. Ysskin...... 649,032 
Car coupling, J. S. Hood 648,957 
Car coupling, P. Lucas. . 648.970 
Car coupling, F. J. Penninger 619.347 
Car coupling, B) ite Riggs.. 649,142 
Car coupling. J Swan.. 649.010 
Car door, J.T. NOGEAn 649,344 
Car mover, R. F. Hageman. 649.290 
Car post, MaleDy & Haskell. 649.172 
Car seat back, G. H. Davis.... 648.927 
Car sign, street, L. Hasselbusch. 649,304 
Carline, roof, G. B. Maltby..... 49.171 
Curbureter. A. F. Morey 649,252 
Carbureter for explosive engines, Veuve L. 

TONZUCMANC. Gin cata vie tiedts coven Seca Teele 649.324 
Garbureting and gas mixing apparatus, G. Alder- 

49.191 
648,926 


Carding machine alarm attachment, Scott & 


TROBE ois iiiats Pacis crsiereinnletinsaite Menta wake iejeeti wielaresonca ss 
Carpet fabric, ingrain, 1°. k’. & A. Naylor. 


Carriage and sleigh. combined. E. C. Regh......... 649, Vit 

Case. See lorgnette and eyeglass case. 

Case knife, |. Rose sees 649,261 

Casb rexister, J. A. Toomey.. 649,019 

Ceramics, kiln, furnace, or oven for, Hobarce & 
Teifke - 649.359 

Chain cover, driving, H. W. Dover . 649,280 

Chain curbing machine, H. #. Williams............ 649,091 

Chair, See Dental ene Rocking chair. 

Chair, A. Wilcke.......c..ccccensscrecnes 649,383 


Channeling machin 


649,121 
649.217 


Checking and unchecking Hees Ww. Wi. Ferris 
Chill mold, W. A. Cochran 
Chime, A. Bigelow, Jr 

Chuck, emery wheel, Hen 


649; 30 


Cigar holder, R. Thompson 
Cigarette packages, machine for making, a 
MOAUTGIN BEM. es = siete epriaieimeseairosecge wecattatweatears later 649,327 
ey See Garment supporting clasp. 
Clip. See Paper bolding clip. 
Clock frame, H. W. Hyster..........cc cece e eee ee ec eee 649,287 


Clod crusher, pulverizer. and land roller, com- 

bined, Daverkosen & Nielson.. 
Clothes rack, J. P. Eustis. . 
Cock. signal, B. J. Graham. 
Coffee or tea infuser, E. J. Howard.. 
Coffin handle, removable, H. W. Niemeyer. 
Collar, dog, J. R. Wood 
Coliar fastener, Wicht & Dippert 
Combination lock. Wade & Monroe. 
Composition of matter, Rk. Gardiner 
Compressing device, double acting, 
Compressing hay, etc., apparatus for, C. “Luzzatto 
Concentrator. E. F. Davis 


649,274 
649.200 
619,297 
649,207 
648,983 
649.026 
649.023 
649,087 
649,296 
645.987 
619,413 
649.275 


Cooking device, meat, A. Renbold.... 649,354 
Coolers or condensers, manufacture of, Grouvelle 
W ATQUCMD OUT is ies esi ei Seen seen eve ae siecle on 649,204 


Coupling. See Car coupling. ‘hill coupling. 
Cranberry gatherer. W. B. Waters 
Crank hanger. eccentric, W. H. Fauber. 
Crop laying apparatus, G. Wood................008 


648,937 
649,093 


Crusher. See Clod crusher. 
Crushing mill, roller, F. A. Huntington............ 48.930 
Cultivator, wheel, C..M: Durnell...... 649197 


Current interrupter, Thomson & Shand.. 
Current motive apparatus, alternating, 
Steinmetz 
Currycomb, W. L. Frisbie 
Curtain, berth. A. Gusdorf. 
Cutter. See Band_ cutter. 
cutter. Vegetable cutter. 
Cutting machine. F. E. Burns.. 
Dental chair, J. W. McConne 
Dental tool holder, A. Chiavaro. . 
Diaper suspenders, M. EK. Fox....... 


649.015 


CRP; 
veces 649,006 
645.042 
64,166 


Feed cutter. Stalk 


Digger. See Potato digger. 
Disinfecting device, I. & M. H. Levett............ 49.062 
Display rack, G. W. Barnett.. «- 649,088 
Down with powdered rosin, “im pregnatir g, H. 

Berger vee 649.232 
Draft beam. B. Haskell... « 649,206 
Draw gear and buffing apparatus, G. 

IOUS C5, iieuresie/ataicinrscayesiareterarallsooraimrsraiaie olale'a’s eyitutatarera Seraratd 619,187 
Draw goat ang buffing SPArALUs, Westinghouse 

ataiaracdi arabe si eeeeeeeeeee eoeeees 649,188, 649,189 

Drier. See! Sand drier." 
Drier, T. A. Edison.. -. 648,933 
Drier, J. Waterhouse. » 649,806 


Drill. See Grain drill. ' 
Dye, making black naphthazarin 

Schleussner........scccn0s secseesies 
Dyes, dyeing quinonimid, E. Ullrich. 
Dyes, fixing quinonimid, E. Ullricb.. 


Solent Cc. 


Educational device. H. A. Holibaugh.. 
Electric battery, primary. V. J. Busson 
Electric circuit closer, Fowler & Pack.. 
Electric light fixture. marine, G. L. Martin 
apparatus for, 


Electric lighting, 
Loomis 
Blectric switch, W. Ely.. 
Electric switch, A. Hanson 
Electric train system, W. B. Potter.. 
Electricity, apparatus for producing “radiation 
and light by, Stearn & Topham,,..,.......6 


ete., 


OF 'P: 


Every kind ot 
Tool for Steam, 
Gas, and Water 
Fitters. Every 


(Tj ‘S Lb] Foot and 
i Power 
es ar Screw Cutting 
as Automatic L 
c Lathes 
FOR FINE, ACCURATE WORK 
Send for Catalogue B. 
SENFCA FALLS MFG. CO. 
695 Water Street, 
Senecs Falls, N.Y., U.S.A. 
AMERICAN PATENTS. — AN INTER- 
esting and valuable table showing the number of patents 
ranted for the various subjects upon weicb petitions 
ave been filed from the beginning down to December 
31, 1894. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 1002. Price 10 cents. ‘I'o be had at 
this office and from all newsdealers. 
ENGINES FO0T) MACHINE SHOP OUTFITS, 
ATHES soos Sirritecait: 
4 
S. SEBASTIAN LATHE CO. aocutveny § O° 
Tool has our 
persoual guare 
autee. We have 
been the Lead- 
ing ‘fool Manufacturers for Fifty Years... 
WALWORTH MFC. CO., 
128 T0136 FeoerRat St., Boston, Mass. 
The New Yankee Dril! Grinder 
Scientifically Correct. 
The only drill grinder ever made requiring 
but one preliminary adjustment. G; ws, 


Chucks and other time-consuming 

thrown to the winds. Any 

obtained instantly. Drills cut like raz 

boy can use it. Tron Workers! This 

machine will pay for itself many times each 

year. Correct work impossible without it. 
Write us NOW while thinking of it. 


THE FULLER MF€, CO., 
Successor to G. T. Eames Co., 
250 Asylum Av, Kalamazoo, Mieh. 
for Steam, Air or Liquids. 
Made in all sizes to stand any desired 
pressure. 
y a | 
147 Third Street, LOUISVILLE, KY. l 
FOR 
Makers, ExPeERi- 
MENTAL ano REPAIR 
WoRK, Etc. 
W. F. & Jno. Barnes Co. 
1999 Ruby Street, 
ROCKFORD, ILL. 


MORAN FLEXIBLE JOINT ry 

Moran Flexible Steam Joint Co., Inc'd 
CGuNSMITHS, TOOL 
Send for Illus. Catalog. 


For Summer, 


nae 


Iliustrated 
Catalogue. 


16 West 23d 8t. 
166 Broadway. 
504 Fulton 8t, 
169 Tremont St. 
924 Chestnut St. 
74 State St. 


{ 


Boston: 
Philadelphia: 
Chicago: 


for Amateurs, Dentists 
and Machinists. Stocks 
drop forged, NDies, 
udjusted in ’collets 
formed to guide the 
bolt cut full threads 
in once passing over 
therod. Threads of 
U.S. and Whitworth 
standards 1-16 in. to 
Lin. diameter. Ask 
for Die stock catalog. 


The Pratt & Whitney Co. 
Hartford, Ct., U.S.A. 


Dies. Stocks & Tabs 


A NEW AND WONDERFUL INVENTION 


The 


Greatest Rivalof Steam Pump or Windmill. 


ERWIN STEAM RAM. 


For elevating water from tubular or 
other wells or from rivers, lakes or other 
supply. Guaranteed efficiency of 50 to 
150 per centovera duplex steam pump. 
Extremely economical in amount of 
steam used. Does not raise the temper- 
ature of water appreciably even on ex- 
treme elevations. Low iitft rams elevate 
up to 40 feet. High lift rams elevate up 
10 60 feet. Capacities range from 400 to 
3,900 gals. per hour for single rams; 800 to 
7,800 als. per hour for double rams. 
ger Full descriptive circular showing 
comparative tests of Ram and Steam 
Pumps sent. on request. 
Manufxctured and guaranteed by the 


PENBERTHY iNJECTOR CO., 
DETROIT, MICH. 


Brancu Facrory: Winpsor, Can. 


Makers of the world renowned ‘Penberthy Auto- 
matic Injector. 
Sim ple. 


Sales over 200,000 in 14 years. 
Reliable, Durable. 


— 22 
A Marvelous Machine™ 


Watch the wonderful work 
done by our Apex Nipple 
and Pipe Mill Machine. 
Threads nipples of all sizes 

So swiveied that it can be 
reversed anit pe cut off close 
togrippers. Vise can be open- 
ed or closed while machine 
isin motion. Send for Cata- 
logue. THE MERRELL 
MFG. C 501 Curtiss 
Street, Roiede d Ohio. 


SENSITIVE LABORATORY BALANCE. 


By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one pound and will turn witha 
quarter of a postage stamp. be balanee can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is pent ange in SCYEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10 
cents. For sale by MUNN & Co., 361 bia New 
York City, ovany bookseller or newsdealer. 


oe KINDS: 
AGOLLL. 


REPS OF 
| 
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CA 


Electromagnet, S. M. Young 
Electromagnetic coil, R. Varley. 
Elevating tower, C. W. Hicks 


. 649,031 
649,086 
. 649,306 


Klevator. See Grain elevator. Water elevator. 
Elevator, O. k'. Shepard, Jr «. 649,262 
Elevator safety check, J. Hurrell... « 649,168 


Engine. See Locomotive or traction engine. 
Rotary engine. Rotary expansion engine. 
Rotary reciprocating engine. 

Engine, P. O. EK. Boudreaux.. . 

Engine, Hardie & Tbompson. 

Engine safety stop, steam, L. H. 

Engine speed regulator, C. A. 

Envelop, Dennis & Davis... ....... 

Excavating bucket, C. W. Hunt. 

Excavator, O. Hetlesaeter 64! 49.245, 

Extracts, apparatus for making, F. A. ‘Antiersont 

Fan attachment, F. J. Becker 

Fastening device, C. M. Von der Web 

Feed cutter, J. A. Hanger 

Feed water circulator and purifier, W. H. Odeil. 

Feed water purifier for boilers, C. Stickel 

Fence post, metallic, 8. H. Terry aac aotaieht 

Fence wire stringer, J. Noble........-. 

Fiber cleaning machine, F. G. 

Filter, 1. H. Jewell... 

Wilter, J. F. H. Stable. 

Filter, bag, t’. Scbeibler. 649,364 

Filter, oil. G. W. Gallaway. .. 649,294 

Filters, system for controlling operations of, 1. 
H. Jewell 

Filtering stopper, I Lambert. 

Firearm sight, J. W. Carver 

Wire escape. H. W. Racey.. 

Fire extinguisber, J. W. Cla 

Imre extingzuisber, G. H. Downi 

Fire extinguisher. E. KF, Steck 

Wire hydrant, D. W. Carroll.. 

Fireproof plaster board, P. R 

Flag bolder. A. P. Seiler........ 

Flue cleaner, Geiser & Johnson. 

Fluid meter. W. J. Gurd........ 

Folding machine, Ll. C. Crowell 

Folding seat. A. EK. Brockett 

Food products, apparatus FOr trea 
Wright 

Forging, rolls, J. R. Blakeslee... 

Fracture apparatus, C. F. Dyson 

Freezer. P. Cacciatori.... 

Frequency indicator, C. P. Steinmetz. 

Fruit SEF INE apparatus, J. L. Larson. 6: 

Furnace. Se ot air’ furnace. Smokeless fur- 
nace. 

Fuse waterproof detonator, A. S. Williamson..... 649,384 

Gage. See Surface gage. 

. 648.955 
9, 649.350 


GS.918 


* 649,029 
648.915 


Gaiter, congress, W. N. Horne.. 
Galvanic battery, C. M. Platt 
Game apparatus, D.G. Hurd........ 
Garbage or refuse can. E. M. Peacock.. 
Garment supporting clasp, J. F. Atwood. 
Gas and vapor burner, A. Kitson.... 
Gas burner, acetylene. E. J. Dolan 
Gas generator, acetylene. D. L. 


Baumgarten 
648,909, 6: 


Gas generator. acetylene, W. F. Cooper.. 
Gas generator, acetylene, A. H. Deike.. 
Gas light. incandescent, W. C. Clarke.. 
Gasket forming machine, O. J. 
Gate, J. L. Mathews .. 
Gate, M. B. Smith..... 
Gearing, variable, C. Upton.... 
Generator. See Gas generator. 
Glassware pressing apparatus, D. A. Ripley 
Golf. captive ball device for practicing 
Zimmerman 
Golf stick, R. 
Golf tee. W. Herrick 
Governor, explosive e 
Grain conveyer, C. A. Scott 
Grain drill, G. D. Hawortb 
Grain drill, shoe, W. F. Hoy 
Grain elevator, portable, W. 
Grinding macbine, A. B. Landis. 
Gully, L. Skaife.. F 
Gun. semi-automat 
Handle. See Coffin bandle. 
Hanger, F. Stevens 
Harrow, G. A. Paddock. 
Harrow riding attachment, + 
Harrow tooth, H. W. Campbell 
Harvesters, self dropping mechanism for self 
binding, J. O. Ingebreston................ cece eee 
Hat pouncing machine, felt, J. Stewart, Jr........ 
Hay and stock rack attachment for vehicles, R. 
Rowland 
Head gate lock, J. 1.. Rhead.. 
Heater. See Hot water beater. Water heate. 
Heating apparatus, L. KH’. Betts.............. 
Heating apparatus, D. M. Horton. 
Hinge, ‘I’. Wright. 
Hoist, F. H. Catbeart.. 
Hoisting apparatus, w. H. Ridgway. Bais 
Hoisting mecbanism, automatic lock for, M. 
MOU Gis orcesie aieetsi a tcecas oa isis msielveost manatees 5 
Hook. See Bencb book. 
Horn, collapsible accoustic. M. D. Porter 648.994 
Horse undercbeck device. G. A. Kelly... 149,314 
649, Dati 


648.925 
648.943 
6131 


649, 193 
649.301 


Horses. means for controlling, G. Egyesy 
Horseshoe, V. Winquist 

Horseshoe calk, C. A. Judsen 
Hot air furnace, l. L. Maude. 
Hot water heater. F. Gunther.. 


58 
649.251 
648,946 


House. See Portable house. 

Hydraulic motor, B. C. F. Wall.. «+ 649,375 
Ice creeper, R. C. Snowden..... 649,370 
Identifying device, P. J. Schreiber. 649.075 
Incubator, J. LL. Nix.............0006 - 649,342 
Indicator. See Frequency indicator. ime indi- 

cator. 
Injector, double tube, E. J. Young.............. eee 649,205 


Iron, See Sad iron. 

Ironing macbine, HK. B. & A. Christopher.......... 
Jack. See Lasting Jack. 
Jaw wrench, sliding, &. 
Joint. See Universal jo _ 
Journal bearing, W. A. Hard 
Journal box, J. R. Reniff....... 
Jug, gurgless, Bonnette & Bore’ 
Key wrench, L. P. Meloos 
Knife. See Case knife. 
Knife attachment, W. S. 
Knitting machine, W. R. 
Knitting machine, C. J. A. Wardwell. 


649,268 
649,321 


. 8. Leach........ 
t. 


649.394 
* 649,334 
649,059 


649,162 
649.02] 


Knitting macbine, N. W. Westcott.. < 649.378 
Knitting machine, circuiar mb, 'T. Henry 649,245 
Lainp shade, A. I. Sewell.................. 649.079 


Lamp socket, incandescent, H. Hubbell. "i 
Lamp, spring supported, Ww. S. Quigley........ 
Lamps, preheating device for vapor, W. Steel 
Lasting ack BB MOONCYZ.. esiicl ee icsete wk 
Lathe, metal turning, Tindel & Albrecht...... 
Leather board, machme for forming, KE. D. Al- 
vord. j 
Leather waterproof, rendering, C. Bohm 
Lettering device. L. Rust.. .. 
Lighter, automatic, F. A. ‘Rathbun. 
Ligbtning arrester, A. J. Wurts .. 
Linotype machine, ‘I. P. Ritzema. 
Liquid tempering apparatus. G. A. Elder... 
Liquids to gases. apparatus for subjecting. ‘ 


649.308 


140 
648,936 


ENG E BUn eB iitts i. :s-citears naacniiyidiet os. ee anemia 649,041 
Lock. See Bicycle lock. Bolt lock. Combina- 

tion lock. Switch tock. 
Lock pin tumbler, cylinder, C. O. Noack........... 649.255 
Locomotive or traction engine, W. R. Renshaw.. 649.109 


LOOM J.sNOPthrOD paste rk. oss taetereeeeesiaie en euleele ale 
Loom filling changing mechanism, A. V 

OM te cieeac nace oat teen oneenee 
Loom pile spreader, J. 1’. Stearns. 
Loom shuttle, H. G. Rawlings. 
Loom take up stop motion, Fin 
loom warp stop motion, W. E. Allen. 
Loom warp stop motion, H. |. Harrim 
Lorgnette and eyeglass case, EK. M. V'ownsend 
Mail bag delivering crane, \W. H. Williams.. 
Malt drying apparatus, W. H. Prinz.. 
Map, H. L. Bentley.......... a NS 
Marine boiler, H. Lawson.. . 649, "320 
Mas ning apparatus for brewery purposes, steam, 


648,986 


649.403 
649.083 


a 421 
025 


. Schaefer 649,216 
Match box, J. K. Robinson. 649,358 
Match safe, igniter, and cigar cutter, S. E. Ptab- soo 

JUL 

Meat extracts, making, H. J. Dunn.. 649,284 
Medicinal compound and making samen. Le 0, 

Helmers oe ee 649,305 
Metal patcb, R. M. Sbaffer.. 649,415 
Metal working machine, combination, S. J. Hun- 

BERLON GS. cine wero road ee toe aca tar aintoe ae non 649,309 
Metals from_ refractory ores, apparatus for ex- 

tracting: We WHrightiicc. scr tec e sawed ond 649,181 
Meter. See Fluid meter. Water meter. 
Mill. ee Crushing mill. Rolling mill. Wind- 

mill. 
Miter box, M. A. K.Shotwell....... Fades oslenasio nets 649,368 
Mold. See Chill mold. 
Mosaic, wood, H. A. Vitz....... cc. cee cece eee ee eee 649,323 
Motor. See Hydraulic motor. Rotary motor. 
Motory.Norsyth: & Bellic. 2... conic cedents scayeces a nee 649,292 
Motor driven by water currents, S. N. Stewart 649.084 
Musical box, cycle. C. Schonlank.................65 649,219 
Musical instruments, means for holding note 

disks of mechanical, F. A. Richte . 649,356 
Nest box, hennery, W. P. Willett. 649.149 
Net or seine drawing machine, A. G. 649,064 |. 


(Continued on page 318) 


INCOMPARABLE FOR THEIR GREAT 


CREAMY LUXURIOUS LATHER 


SHAVING SOAPS 


SOLD EVERYWHERE 


Williams’ Shaving Stick, 25 cts. 
Genuine Yankee Shaving Soap, (0 cts. 
Luxury Shaving Tablet, 25 cts. 
Swiss Violet Shaving Cream, 50 cts. 
Jersey Cream (Toilet) Soap, 1s cts. 
Williams’ Shaving 

Ss 


lb.,4oc, Exquisite als 


THE J.B.WILLIAMS CO., 
GLASTONBURY, CONN. 


LONOON. 64 GAEA T RUSSELL ST..W.C SIONEY, 161 CLARENCE 


The Austen Chemical Researth Ct. 


PETER T.. AUSTEN, Pu.D. Prest. and Manager. 
Experimental Investigation of Technical Problems. 
Research Work for Manufacturers. Improvement and 
Invention of Processes and Products. Utilization of 
Wastes and Unapplied Substances. Reduction of Man- 
ufacturing Costs. Testing. Perfecting, Introducing aud 
Disposing of Processes and Products. Manufacturing 

Formulas. (2 Explanatory Circular on Application. 


52 BEAVER STREET. NEW YORK. 


NEW BINOCULAR. 


(The Triéder.) 
Small as an opera glass. Merc 
» powerful than the largest tielt! 
glass. Send for Circulars. 


QUEEN & CO. 


B Optical and Seignti nie Instru- 
j ment Works, 


1010 Chestnut Street, 
PHILADELPHIA, PA. 


$1 YEARLY FOR REPAIRS. 
1t has been found that it costs a 

trifle less than $1 per year to keep 

our Mofating Engines in of 
repair. That speaks well for 
their superior make and 


NEW YORK: 59 Fifth Ave. 


durability, doesn’t it? @% 
There is no ine: 
nomical or 8° 

engine made for mines, 
quarries, docks, etc. 


BoyeyeD 4103 puag 


oa ot Ms c 
igine Co,, 402 S.W. Boulev’d, Kansas City, Mo, 


/elss KEROSENE 


and GAS Engine 


burns KEROSENE cheaper 
and safer tban gasoline. Auto- 
matic, simple, reliable No 
electricbattery or flame used 
Perfectregulatiori.Belted or 
directly coupled to dynamo 
for electric Jighting, charg- 
ing storage batteries and 
all power purposes. 
ww seat aoe Cato gue 
128-138 Estee oe New York. 

Markt & Co.,Loncon,! Jamburg,Paris 


HIGHEST EFFICIENCY 


attained in the 


STOVER 
GASOLINE 
ENGINE 


Tbe bestisalways cheap- 
est. Write for prices. 


Weber Gas & Gasoline 


He 


WOLVERINE? 


Gas and Gasoline Engines 


STATIONARY and MARINE. 

The *‘Wolverine’’ isthe only reversible 
MarineGas Engine on themarket. 
It is the lightest engine for its 
Power. Requires no licensed en- 

, gineer. Absolutelysafe. Mfd. by 


~ WOLVERINE MOTOR WORKS, 
12 Hnron Street, 
Grand Rapids, Mich. 


EFFECTIVE WORK 


Cheaply Done. 
Oneof the Witte 
10 h. p. hoisting 
engines will save 
its cost in gasoline 
alone in a short 
space of time. Send 
for Catainque S.A. 

‘Witte Iron 
Works Co., 

1207 Walnut St., 
Kansas City, Mo. 


“| Automobiles —»- 


The SCIENTIFIC AMERICAN for May 13, 1899, is 
devoted mainly to illustrations and detailed de- 
scriptions of various types of horseless vebicles, 
This issue also contains an article on the mechan- 
ics of the bicycle and detailed drawings of an auto- 
mobile tricycle. Price 10 cents. 

The following copies of the SCIENTIFIC AMER- 
ICAN SUPPLEMENT give many details, of Auto- 
mobiles of different types, with many illustrations 
of tbe vehicles, motors, boilers, etc. ‘Ibe series 
make a very valuable treatise on the subject. The 
numbers are: 732, 979, 993, 1053, 1054, 1055, 1056, 1057 
1658, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 1118, 
1122, 1178, 1195, 1199, 1206, 1210. SUPPLEMENT No. 
1229 contains a highly interesting article giving 
full data as to operating costs of horse and electric 
delivery wagons in New York City. Price 10 cents 
each, by mail. For sale by all newsdealers or 
address 


MUNN & CO. Publishers, 


361 BrRoaApway. New YorRK. 
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Scientific 


American. 


May 19, 1900. 


A Way to Change 
Your Work 


Prepare for a better position without neglecting 
your present work. Our students advance 
in salary and position while studying. 
150,0v0 students and graduates 


TAUGHT BY MAIL 


Mechanical or Architectural 
Draughting; Fleetrical, 
Mechanical, Steam or 
Clyll Engineering; 
Architecture; Sur- 
veying; Book- 
keeping; Stenog- 
raphy, &e 
Established 1891. Capital, 
$1,500,000. Write for circulars. 
The International 
Correspondence Schools, 
Box 942 Scranton, Pa. 


HIS cut shows our four 
eylinder, #¢ horse 
power. non-vibrating, 

SHieLIne spark, vVaryil g speed 
from 100 to 1,50) revolutions, 
Gasolene Vebicle Motor, 
which we have demonstrated 
to be the mest practical power 
in the market, occupying a 
space uf 1s x 20 inches, manu- 
factured uprigbt or horizon- 
tal; weight 175 pounds. We 
build from one to eight hurse 
power. For vehicles, boats 
and light stationary work, 


we can prove superiority. 
Ge Send for Circular. 
BUFFALO GASOLENE MOTOR COMPANY, 
No. 7 Bradiey Street, 


Buffalo, N. Y. 


A Dew Button 


tb, 
- ore THE BEST THING YET! 
SW ire? Is simple and durable, and can 


be put on and taken off ut will. 
Notbing like it in the world. 
Try a setanel be convinced. If 
HOLDS LIKE 7 fm your dealer does notkeepthem 

A VISE = send 25c.to us for sampie doz. 


@" THE Lo & WH. SUPPLY Co. 


ercin 


Binghs 


MANUFACTURE OF BICYCLES.—A 


very comprehensive article giving the detzils of con- 


struction of every part of these vehicles. With 51 en- 
gravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 90s. Price 10 cents. ‘l'o be bad at this 
office and from all newsdealers. 


OVERHEATED BOILERS 
i 


Z ~ in factories, workshops, and on steamsbips 
Shao are apt to suddenly burst unless careful y 
regulated and watched. Our 


HOT WATER THERMOMETERS 
are used toindicate danger in time to pre- 
ventit. ‘hey arein nsein alltbe new ships 
of U.S. Navyandalsointhe Japanese Navy. 

Illustrated Bulletin No. 40 sent free. 
HELIOS-UPTON CO., PEABODY, MASS, 
the shutrmetule cal paper on the subject. 
152 Nassau St.. N.Y. Handsomely illustrated. 


Monthly $1a year, 10c. acopy. Aet.wanted in every town. 


The Ideal Hunting Shoe 


The concentrated product of tifty 

ears of sboemaking skill. ‘len inches 

igh, Bellows tongue, uppers gray 
color, soft as a glove, tougb as steel 
cannot harden. The best storm-proot 
shoe ever placed on sale for Klondike, 
miners, surveyors, engineers, and any 
one requiring perfect foot protection. 
‘Thousand of pairs sold to satisfled pa- 
trons. Illus. Catalogue Free. 

M. A. SMITH & SON 
Manufacturers, 29 and 31 N. 
13th St., Philadelphia.Pa, 


why Make Rubber Stamps ? 


Our ‘‘New York” Rubber Stamp Vulcanizers received 
the only medal awarded any Vulcanizer, World’s Fair. 
Chicago. Simple process. Large profits. Circulars free, 
Barton Mtg. Co., Dept. A, 338 B’way, New York, U.S. A. 


NICKEL 


AND 
Electro-Plating 


Apparatus cod Materiai. 
THE 
-Hanson & VanWinkle 
Co., 

Newarh. NS. J. 
136 Liberty St., N.Y. 


30 & 32S.Canal St 
Chicago. 


MERITORIOUS INVENTIONS 


financed or patents sold outrigbt. Capital furnished 
for good enterprises at 5 per cent. Stock companies 


i] 


If interested you should read 
the most popular and pricti- 


Send your business card , 
for 160 p. 1898 catalogue. 


formed and influential directors procured. Stocks and 
bonds sold. 
No advance fees. 


We transact all business on commission 


strictly. PETER WHITNEY, 100 


Mechanical Movements, 


Powers, Devices, and Appliances. 


By GARDNER D. HIScox, M E.. Author of ‘' Gas, Gas- 
oline, and Oil Engines.” 

A Dictionary of Mechanical Movements, Powers, De- 
vices, and Appliances, embracing an illustrated descri p- 
tion of the greatest variety of mechanical movements 
and devices in any language. A new work on illustrated 
mechanics, mecbanical movements, devices and appli- 
ances, covering nearly the whole range of the practical 
and inventive field, for the use of Machinists, Mecban- 
les, Inventors, Engineers, Draugbtsmen, Students, and 
all others interested in any way in the devising and 
operation of mecharical works of any kind. 

Large8vo. 400 Pages. 1,649Illustrations, Price $3. 

(= A full table of contents wili be sent free wpon 
application to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


seeseeees 649,165 
- 649,337 
» 649.420 


Nozzle holder, J. B. Gordon... 
Oi) can, McDonald & Mahone 
Oil hole cleaner, F. Blinn...... 


Oiler. traveling, J. H. Woodard - 649.027 
Ore concentrator. F. I.. Bartlett... - 648.908 
Ore sampling machine, H. D. Fanders = 649.288 
Oven. core, K. Millett... « 649,135 


Paper box, J. ‘I’. Craw.... - 649,273 
Paper box, 8. B. ‘'homson... 649,226 
Paper boxes, device fur applying glue to, G. A. 
BALMS ee cvsicteie a's ilojaie scot Dereiale epee dle wine iacainl,é ++ 649.392 
Paper computing instrament, A. M. Grantham... 649.050 
Paper holding clip, G. W. McGill....... ........... 649,388 
Paper. machine for making mat surface photo- 
grapbic. H. M. Reichenbach.................... 649 353 
Paper making. apparatus tor wasbing fibrous 
materials used in, J. H. Annandale. 649.152 
Paving plant, portable, W. G. King.. « 648.953 
Pencil bolder. G. Hogg, Sr.. - 649.128 


Pencil bolder and fastener f. cke 
combination, E. W. Anderssen. 649.034 
Pencil or pen holder, antiseptic, J. W. ++. 648,928 
Petroleum and in products therefrom, art ot 
purifying, H. Frasch......... ~-- 649,047 
Petroleum, purifying, H. Frascb. - 619,048 
Pbonogram duplicates, apparatus 


Gee WOlCOtb i asisis Keita cciaad eaattosa ait acon 649,385 
Phonograph records, apparatus for duplicating, 

TAS MGIB OM ss cnsced cae cae sees ria ink denna te 648.985 
Photographic retouching frame, W. H. Lewis.... 648,966 


Piano. P. G. Meblin 


Piano, L. W. Norcross...... 649.17 
Picture frame. H. t. Marlatt » 649.143 
Pipe banger, H. S. Collins....... a - 649.270 
Pipe wrench. Powell & Gallagber.. 649,259 


Pipes and all tubular mechanical appliances, 
such as drainage pipes for mines, manufac- 
ture of. G. W. Gesner 5 

Plane handle. J. H. Webb..... 

Planing machine. J. R. Thomas 

Planter, R. L. Woodling.... 

Planter attacbment. corn. R. D. Allnutt 

Planter attachment, corn, .J. K. Norris 

Planter, corn and pea, IL. M. Littlefield 

Planter. seed. O. D. P: 

Pliers, W. A. Bernard.... .... a 

Pneumatic roll, M. W. ‘‘hrush et al 

Pneumatic tube. G. H. Woodman.. 

Portable bouse., C. H. Rector 

Post. See Fence post. 

Potato dizger. P. Tiedemann........... 

Press. See Baling press. 

Press, Paull & itdwards.. 

Printers’ ink roliers, ut 
F.H. Jobbins 

Printing machine. 

Printing press, J. I.. Firm. 

Printing press bed motion, cylinder, 

Projecrile. ordnance. H. S. Maxim. 

Propeller. ©. ID. Keller............. 

Propeller, ship’s. D. G. Martens 

Pump, E. P. Cbilson 

Pump. centrifugal, S. Mattson 

Pump, ejector, C. A. Dryer. 

Rack. See Bicycle rack. Clothes rack. 
rack. 

Ratguard.deMUTp DY.c0s5 cae saainees Gn) eddie ceases 

Railway carriage or wagon coupling. R. & R. B. 


« 649.352 
- 649.017 
649.071 


: 649. 
+ 649,282 


649,067 


649.418 
« 648.982 


BDO GIAU tons inn hates auiteaeacoa tie see's tenia eres as 649,184 


Razor blade safety guard attachment, L. Flinker 649.126 
Recreational apparatus, aA. lL. Baird... 649,391 
Refrigerator car, etc.. J. M. McMahon. w+ + 648,979 


Refrigerator ice grate and water cooler com- 


ined ds MMPOG sccaina ch fed saeeaiawanmes nea 649,286 
Register. See Cash register. 
Rein guard, lL. C. James... «+. 649.056 
Road roller, C. F. Hinman... «++ 649.423 
Rock drill core breaker and lifter, M. C. Bullock.. 648.920 
Rocking cbair, platform, J. W. Bowers...... Sean 648,916 
Roller. See Jtoad roller. 
Rolling rnill, W. Rachals - 649.106 


Rotary engine. D. F. Allen.. 
Rotary engine. R. B. Chritton... 
Rotary expansion enyzime,. Scbopper & Roder. 
Rotary motor, J. B. ZUrA..... 6. cee eee eee 
Rotary reciprocating engine, W. D. Williams. 
Roving frame, M. Campbell. 
Rubber tubings or coverin 
continuous, H. J. 


Rug stretching device. G. 
Ruling macbine pen clamp, C. M. Ne 
Sack mouths, apparatus for holding o 


» 649,254 


Bohm............4+ « 649.315 

Sad iron, C. D. Bradley. + 648.917 
Sad iron. C. C. Turner.... + 649.185 
Sailing craft, D. Beardsley... « 648.911 
540.430 


Sand drier, .J. G. McPberson.......... - 649. fete 
+ 648.945 
648,942 
48,932 


Sash holder and fastener, O. 
Sasb strip. window. P. G. Giroud..... 
Saw frame handle, E. W. Peterson... 
Saw sbarpening machine, F. Duquemin, 


Scavenger roll support, C. E. Lovejoy 649,063. 
Screening or sizing very fine materials, 1'. A. 

MGS Ol esses. arsenite ad tes dtontaigg 8 tke ds tee eee 648,934 
Seat. See Folding seat. 
Seat bat holding attacbment, M. F. Nagle... 649.070 


648,991 


Sewing macbine, buttonhole. W. N. Parkes. ie 


Sewing machine feeding mechanism, 

Domenget 
Shaping macbine, Potter & Johnston 
Sheet taking device. T. M. Nortb : 
Sbips. conning tower for war, B. A. Fiske. 


H. 


1 649.373 


Shoe form, J. Tburell 
Sboe lining and shoe counter, J. Mitchell.... .... 648,974 
Signal for selective calling appliances, F. R. Mc- 

Berty. . 648,977 
Sipbon, automatic, G. - 649,170 
Skirt supporter, L. C . 648.973 
Smokeless furnace. F. M. Reed.... - 649,211 
Soldering machine, can, FE. J. lewis.... - 649,322 


Sole_ rounding and channeling machine, H. 
CTOBD Ye) eke eae Wek ce etaulees Olen tacnictors -+ ++ 649,125 
Sound recording, reproducing, and transmitting 
instruments, diaphragm for, E. H. Moble: « 648,975 
Spinning frame attachment, R. Burgess. 
Spinning frames, thread protector for 
& Scbedlbauer 
Spool attacbment, 
Square, self marking 


try. LW. 


Stack former, J. A. Hamman... 9.051 
Stalk cutter. A. B. & J. W. Jone - 649.129 
Stamps or other gummed or adhesive papers, 
apparatns for affixing postage, A. Frentzel.... 648,941 
Starcb. laundry, M. D. Petersen........ -.........5 649,210 
Steel, apparatus for manufacturing open hearth, 
S.T. & C. H. Wellman.............. Re caiasetsealalsielsys 649,022 
Stopper. See Kiltering stopper. 
Stove for burning sawdust, B. F. Baughman...... 649.154 
. 649.298 
- 649.214 
649.192 
Stovepipe. C. Beindorf............... 649,097 
Street sweeper, Spalding & Godfrey » 649.114 
Surface gage. J. Szafka «-- 649,011 
Switch. See Electric switch. 
Switchboards, ground plug for elect 
Stockdon... ae 649.371 
Switch lock, - Weath 659.389 
Switch rod, adjustable, Fk. B. Bradley 649,267 
Switch tbrowing device, F. Burie.. 649.233 
Tap, barrel, I. Wasserstrom....... 649,148 
Tap. draw off locking, H. W. Joyce. 649,104 
Tapping machine. H. Mueller...... 649.173 


Telegraph apnaratus for use on cable or other 
lines, electric, S. G. Brown..................0005 
Telegraphic receiving instrument, N. Flecbten- 
MACHEN. sc G0s Anew s cee ode ewes acne antes 
Telephone line 
Berty 
Telepbone line supervisory signal 


648,919 
649,102 
648,978 
649.069 


Berty... 9.068 
Telephone 

Scribner. - 649,076 
Telepbone toll line station appliance, C. E. Se 

VOT cis asec harem gts season esate gee aeiiocwen oo teas seis 649.077 
Telephone trunk line signal. Scribner & McBerty 649,078 


649.414 
- 649.310 
619,198 


Thill coupling. S. W. Royer 
Thimbie. C. E. ljes............ 
Time indicator. W. C. Egerton.. 
Tinware, appliance for mending, 


Webster eee 649.1533 
Tire. elastic cycle. L. Thurn - 649.016 
Tire, pneumatic bicycle. W. F. Henderson.. 649,053 


649,098 


Tires to wheels. means for securing. R. A. eines 


Tongue fastener for wagons or sleighs. F. 

Conant. 
Tongue support. vehicle, W. H. Ashby 
‘longue support, vehicle, C. H. Sutton 


Tool. combination, Fry & Kuenzel... 649.422 
Yooth powder receptacle top, F. Richardson. 649.17 
Top roll saddle. E. Dixon.... aieee « 649,196 
Toy gun, T. H. lewing. « 649.201 
Transformer. secondary, A. F. Rietzel... wee 649.179 
Trap. See Animal trap. 

"Bran. C/ Wi NGIRONS «3. «.:eje:heece ane ae > series wciciesd ooh 649.340 


Treadle attacbment, band opera 
649.348 


649,300 


(Continued on page $19) 


Millions are sold each year. 


ots. 


Se eeeerereetee 


The best Cigar for the mone 
A luxurious smoke at a consistent price with good quality. 
A fact proved by their enormous sales. 


t JACOB STAHL, JR. & CO., Makers, 168th St. and 3rd Ave., N. Y. City. 


¥ Look for Arrow 
Head on Every 
Cigar. 


$otte 


| SCHOFIELD’S No. 2 Steel Frame Bi-Treadle 


EMERY WHEEL. 


Grinds twice as fast as any single 
treadle emery wheel. Provided with 
= adjustable knife and tool rest and skate 
grinding rest. Knives or tools are 
ground to any accurate bevel desired. 
Prices reasonable. 
Discount liberal. 


SCHOFIELD & CO., Mfrs., 
21 Adams St., Freeport, Ill., U. S.A. 


A.W FABER 


Mauufactory Established 1761. 
LEAD PENCILS, COLORHD PENCLLS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STALIONERS’ RUBBER GOODS, KULERS, 
COLORS AND ARTIS1'S MATERIALS. 


78 Reade Street. - - - New York, N. Y. 
Mauufactory Established 1761. 


Letters copied while writing 


No press ; no water; no brush 3 no 
work. Anyink; anypen; any paper. 
Our Pen-Carbon never smuts; our clip bolds 
paper firm. Write witb_no extra _ pressure, 
and our Pen-Carbon Letter Book pro- 
duces a perfect copy For letters, bills, etc. 
Can be used anywhere. If your stationer 
does not keep it, write for free specimen of 
work. Address Dept. 1. 

PEN-CARBON MANIFOLD CO., 
145-%-9 Centre St., New York, 


IF 2B SIVLES. 
Ee PRICESDY shDY 


SEND FOR CATALOGUE. TO . 


SUNART PHOTO CO. n>2SYERYE <a 
YOU) MAKE $5°° A DAY EASY 


old, Silver, Nickel and Metal Plating. 
At home or traveling, taking orders, using, selling 
Prof. Gray’s Machines. Plates Watches, 

» Jewelry, Tableware, Bicycles, all metal 

goods. NO EXPERIENCE. Heavy plate. 


Modern methods. No toys. We do plat- 


ing, make outfits, all sizes. Complete, 

all tools, lathes, materials, etc., ready 

<i for work. The Royal, new dipping 

Process, quick, easy. We teach you the art, furnish secrets, 
formulas free. Write today. Pamphlet, samples, etc.. FREE. 
D. GRAY & CO., Plating Works, CINCINNATI, O. 


Asbesto-Metallic Sheeting, Tape, and Rod 


Packings 
made of material 
that will stand the 
highest pressure 
for either steam or 
hydraulic work. 
Woven Tape one, 
two and three ply. _) 
Gaskets made any 
size or shape from 
sheeting. iston 
Packings suitable for either high or low 
fectly heat-resisting. Write for free illusi 


Per- 


proseure, 
‘ated price list. 


CU. W. TRAINER MEG. CO., (Est 1874), 88 Pearl 8t., Boston, U. 8. A, 


(2 


Write for 
the book of paint 
knowledge for paint buyers 
and practical helps for paint 
users. Sent free by the makers of 


PATTON’S Sun Proof PAINTS 


Liberal inducements and agency to dealers. 


S Jas. E. Patton Co., 227 Lake St., Milwaukee, Wis, 


\ 


Magneto for Gas or Gasoline Engine Igniters 

No batteries used. Self-lubricating bearings. Dust 
and moisture proof. Brushes self-adjusting, Mate- 
rial and workmanship the BEST. GUARANTEED 
FOR ONE YRAR. Send for circular and price list. 


GIDDINGS & STEVENS, Rockford, Ill. 


Agents The Standard. 


The only “Dripless” 
Tea and Coffee strain- 
er. No drip to soil lin- 
en. No falling off. 
Nickel plated. Mailed 
on receipt of 25 cents, 
Standard Strainer Co. 
Dept. K, 3? Maiden 
Lane, New York. 


THE 


Wanted 


Illus. cat- 


im, apple |Berkefeld Filter 
“omg gives a continuous flow of pure 


water in large or smail quantities. ‘I'be 
cylinder is made of Infusorial Earth, 
whicb retains all minute perms and impu- 
tities. The cylinder can easily reached 
and cleaned as often as necessary, and 
taken out and boiled for sterilization pur- 
poses. Rapid filtration and the purest of 
i" water guaranteed. 

BERKEFELD FILTER CO., 2 Cedur 8t. New York. 


PROPOSALS. 


COMMISSION 
NEW EAST RIVER BRIDGE, 
City of New York. 


NOTICE TO CONTRACTORS. 


APRIL 19, 1900. 


Bids will be received by the Commissioners of the 
New East River Bridge, at their office, at No. 258 Broad- 
way. inthe Borough of Manhattan, in the City of New 
York, at two o’clock in the afternoon of the 8ist DAY 
OF MAY, 1900, endorsed “BID FOR CONSTRUC- 
TION OF THE STEEL AND MASONRY APPROACH 
ON _THH BROOKLYN SIDE OF THE NEW EAST 
RIVER BRIDGE,” for furnishing the materials for 
and c nstructing tbe steel and masonry approach: on 
the Brooklyn side uf the New East River Bridge, in 
accordance with the proposed form of contract andtbe 
drawings and specifications therefor. AJ] bids shall be 
enclosed in sealed envelopes, addressed to I.ewis Nixon, 
President of the Board of Commissioners of tbe New 
East River Bridge, and presented to him on tbat day 
and at that hour at said office, and such bids will be 
opened in public meeting by the said Commissioners on 
that day at two o’dock in the afternoon. 

Copies uf tbe specifications and the general drawings 
forthe work, wit b the proposed forms for tbe bid,bend 
and contract. maybe seen, and further information will 
be givenat the officeof theCbief Engineer. No.84 Broad- 
way, Burough of Brooklyn, City of New York, on and 
after the 28th day of April, 1900. 

The Commissioners require that all bidders shall care- 
fully examine the specifications, drawings and proposed 
torm of contract, in order that no question as to their 
Meaning may arise hereafter. It must be distinctly 
unéerstood that no changes in the quality of the mate- 
Tials or of tbe workmanship will be allowed, and that the 
specifications will be adbered to strictly. 

The contract is to be completely performed within 
twelve montbs after the execution of the contract. 

Bids will be made upon a form provided therefor, and 
only those bids wil] be considered which are complete, 
in proper form, comply with the requirements herein 
stated and are offered by parties of known reputation, 
experience and responsibility. 

ach bidder will be required to deposit, with his bid, 
in the Office of the Commissioners, a certified check for 
$6,000, payable to the order of Julian D. Fairchild, as 
Treasurer of the New Enst River Bridge Commissioners, 
as security for the execution by him ot the contract and 
the giving of the required bond, if his bid is accepted, 
pithin two weeks after notice of the acceptance of his 

id. 

The Contractor will be required to give a bondin 
the pen al eum of $200,000, in the form annexed to the 
proposed form of contract, with two approved surety 
com panies doing business in the City of New York, con- 
ditioned for the prompt and faithful performance of the 
contract and its covenants and the work thereunder, 

As by far the greater part of this work can be exe- 
cuted only by bridge establishments of the first class, 
bids will received only from sucb parties as have the 
requisite plant and facilities, which bave been in suc- 
cessful operation on work of similar character for at 
least one year. The bidders must be, in the opinion of 
the Commissioners, fully qualified bith by experience 
and in appliances to execute work cf this character and 
importance according to tbe highest standard of such 
work at the present time. 

The Commissioners reserve tbe rigbt to reject an: 
and aJl of the bids offered, and to Bccept any bid offered. 

LEWIS NIXON, President. 

JAMES D. BELL, Secretary. 


COMMISSION 
NEW EAST RIVER BRIDGE, 
City of New York. 


NOTICE TO CONTRACTORS. 


APRIL 19, 1900. 


Bids will be received by the Commissioners of the 
New East River Bridge, at their office, at No. 258 Broad- 
way, in the Borough of Manhkattan, in the City of New 
York, at two o’clock in tbe afternoon of the 31ST DAY 
OF AMLAY, 1900, endorsed “BID FOR CONSTRUC- 
TION OF THE STEEL AND MASONRY APPROACH 
ON THE MANHATTAN SIDE OF THE NEW EAST 
RIVER BRIDGE,” for furnishing the materials for 
and constructing the steel and masonry approach on 
the Manhattan side of the New East River Bridge, in 
accordance with tbe proposed form of contract and tne 
drawings and specifications therefor. Al] bids shall be 
enclosed in sealed envelopes, addressed to Lewis Nixon, 
President ot the Board of Commissioners of the New 
East River Bridge, and presented to him on that day 
and at that hour at said office, and such bids will be 
opened in public meeting by the satd Commiggioners on 
that day at two o’clock in the afternoon. 

Copies: of the specifications and the general drawings 
for the work, with the proposed forms for the bid, bond 
and contract, may be seen, and further information will 
be given at the office of the Chief Engineer, No. 84 Broad- 
way, Borough of Brooklyn, City of New York, on and 
after the 28th day of April, 1900. 

Tbe Commissioners require tbat all bidders shall care- 
fully examine the speciticaticus, drawings and proposed 
form of contract, in order tuat no question as to tbeir 
meaning may arise hereafter. It must be distinctly 
understood that no changes in the quality of the mate- 
rials or of the workmauship will be allo wed, and that the 
specifications will be adhered to strictly. 

The contract is to be completely performed witbin 
fifteen months after the execution of the contract. 

Bids will be made upon a form provided therefor. and 
only tbose bids will be considered which are complete, 
io proper form, com ply with the requirements herein 
stated and are offered by Parties of known reputation, 
experience and responsibility. 

acb bidder will be required to deposit, with his bid, 
in the office of the Commissioners, a certified check for 
$12,000 payable to the order of Julian D, Fairchild. as 
Treasurer of the New East River pride Commissioners, 
as security for the execution by bim of the contractand 
the Fiving of the required bond, if his bid is accepted, 
with n two weeks after notice of tbe acceptance of his 

id. 

The Contractor will be required to give a bond in 
the penal sum of $400,0/0, in the form annexed to the 
proposed form of contract, with two approved surety 
companies doing business in the City of New Yerk, con- 
ditioned for the prompt and faithful performance of the 
contract and its covenants and the work thereunder. 

As _by far the greater part of tbis work can be exe- 
emed only hy brid ge establlsbments of the first class, 
bids will be received only from such parties as have the 
requisite plant and facilities, which have been in suc- 
cessful operation on work of similar character for at 
least one year. Tbe bidders must be, in the opinion of 
the Commissioners, fully qualified hoth by experience 
and in appliances. to execute work of this character and 
importance according to the highest standard of such 
work at the present time. 

Tbe Commissioners reserve the right to reject an 
and all of the bids offered, and to gecent any bid offered. 

LEWIS NIXON, President. 

JAMES D. BELL, Secretary. 


D.L.HOLDEN 
1336 BeEActSt. PHILADELPHIA Pa. =, 


EGEALED ICE MACHINES 


SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT. 2.1899. 


R 


Ninety per 
cent of the 


CAPE NOME GOLD 


output will be dredged 
out and saved by 


KROGH’S CENTRIFUGAL SAND PUMPS 


and Drake’s Amalgamators. The only machines that have stood the most exacting tests of practical miners. 


KROGH MANUFACTURING CO. Batentccs‘and Guilder.” ™°- 


In daily operation at the works. 


Builders of modern MINING, DRAINING and IRRIGATION 
MACHINERY Of highest efficiency. 


GD Send for Descriptive Catalogue. 


MAY 19, 1900. 


Scientific 


American. 
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Founded by Mathew Carey, 1785. 
HENRY CAREY BAIRD & CO. 


INDUSTRIAL PUBLISHERS. BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S. A. 


CS Our New and Revised Catalogue of Practical and 
Scientific Books, 92 pages, 8vo; a Catalogue. of Books on 
Steam and the Steam Enyine, Machinery. etc.; a Catalogue 
of Books on Sanitary Science. Gas Etttong, Plumbing, etc. 
and our other Catuloyucs and Circulars, the whole covering 
every branch Science applied to the Arts, sent free ana free 
of postage to any one in any part of the world who will 
fer nish his address. 


COME AN ELECTRICIAN? 


Yes, yeucan. Weteach ELECTRICAL, 
ENGINEERING at your home by mail 
at a cost within the reach of anyone. No 
matter where you live, if youcan read and 
write, we guarantee to teach you theruugb- 
ly. Our Institute is endorsed by Thowas 
A. Edison, and other prominent men of 
the countr We teach also Mechanical 
i ng, Mechanical Drawing, 
Blectwic Light- 
ng. Telephony, 
A Wavoeracie. Rays, etc., by mail. 
Write for ¢ ‘atalogue. 
Le State subject you wish to study. 
The Electrical Engineer Institute of Corre- 


spondence 
tnece Jsttaiewe Instrnction. 
ond Matin 


J eomoider he FBdrical &, 
Com dSTEd by Myews C0 


tS be of queaT Dalucte Those whe desne an Dept A, 
ECTaical Ae ae een 240-242 West 230 St. 
Mai, New York. 


TAUGHT BY MalL 
Professional, Elective, Commercial, 
Law ‘ourses. Guarantees best in- 
structionever prepared. Indorsed by 
studentsand attorneys everywhere. 
Easy terms. Begin now. 


NATIONAL CORRESPONDENCE SCHOOL OF LAW, 
38 North Pa. St, Indianapolis. Ind. 


ROSE POLYTECHNIC INSTITUTE 


A College of Engineering. Mechanical, Electrical, Civil 
Engineering ; Chemical Courses; Architecture. Exten- 
sive shops. Modernly equipped laboratories in all de- 
partments. Expenses low. 18th year. For catalogue 
address, C. L. MEBS, President, Terre Haute, Ine. 


SCIENTIFIC STENOGRAPHIC 


Work. Lectures, etc, reported by an expert. Highest 
references. GEQ. i. COUK. Stenographer, 14 
South Broad Street, Philadelphia, Pa. 


peeled ae ELEIT-D . eae 


with the Improved Wash- 
burne Patent Cuff Hold- { // 
ers can be placed just where }// 
you want them; will never 
siip but may be instantly re- 
leased. Drawers Supporters, 


eT adjusted or taken off— 
excellent for holding golf 
trousers. By mail, 20c. the 


pair. (2 fatalogue showing 
these and other novelties, free. 


Suneidoan Ring Co.. Box P, Waterbury, 


ee AGENTS WANTED 


One in each town toride and exhibit 
\S YS yo MG 1900 bieyele 
1900 Models, best makes, BEL to S2O 
99 & '98 Models, high grade $x to S13 
500 Second-hand Wheels 
all makes and models, good as new, 
#3 to SLO. Great Factory Clearing 
Sale at halt factory cost, We ship 
anywhere on approval and trial with: 
out a cent in advance 

EARW A BICYCLE aistrinut- 
ing Cataloguesfor us Many earned 
a Wheel last year. Our 1900 propo- 
sition is even more liberal, 

p Write at once for our Rargain List 

and epectal offer. Address Dept. 62 L. 


MEAD CYCLE CO. ; Chicago. 
HE whole history of the 


world is written and. pic- 


Conn. ¢ 


tured week by week in Collier’s 
Weekly. 


so well pictured that it is now 


So well written and 


the leading illustrated record of 
current events and has the larg- 
est circulation of any periodical 
in the world that sells for three 


dollars or more per year, 


On sale at all newsstands. Price 10 cents per 
copy. Sample copy free. Address CO7.LIF:R’S 
WEEKLY, 525 West .13th Street, New York Citv. 


(ONITOR»“MOGUL 


MARINE GAS ENGINES 


VAPOR ENGINE AND POWER COMPANY 
GRAND RAPIDS. MICH. - CATALOGUE. 


MONITO 
5 MARINE MOTORS 


are GUARANTEED to 


GIVE SATISFACTION. 
Durable in Construc- 
, tion and Easy and 
Safe in Operation. 
tS Send for Catalogue 
and investigate owr claims. 


TRUSCOTT BOAT MFG. CO., St. Joseph, Mich., U. S.A. 


Motor, 


Truscott Vapor 
Marine 


SEND 3% FO ATALoGuE 70 


Ss (Mice) 


“GRAND: RAPID 
GAS- ENGINE & 


Froliey wheel, Te A. COMMS. cece eee eee eens eee e es 649,285 
roux See Watering trough. 

Yruck, boltless cast steel car, W. E Symons.. 
Truck brake mechanism, ear, H. ‘Vesseyman... 
Truck, car. 8. KB. Clarksor 
Truck, roller, W. Sotey. 


* 649.223 


‘ube.’ See Pneumatic tube. 
Tube attachment, cullapsible, F. A. Nelson....... 648,981 
Tube forming machine, . Veming 648,929 


‘Tubes, drift die and matrix for forming grooves 
in inner surfaces of, H. Nevill.................. 5 
Tubing, manufacture of flexible, H. J. Dought 
‘Tug retainer, H. Micbael 
Turbine, steam, F.C. ‘Lerry 
‘T’ypewriting machine, 1. &. Burridge 
Typewriting system of intercommunication, 


electromechanical. Neal & Katon.. » 649,188 
Umbrella runner, O. K. Muckley...... ~- 649,235 
Universal juint for horse power mechanism, ete. ay | 

Kueb f ceeees 649. Bio 


U rinal. W. A. Galpit 
Valve. T. F, Payne 
Valve, J. Wren...... 
Valve, explosion motor. De Dion & Bouton. . 
Valve, tiuid pressure reducing, W.H. Martin. 


Valve. inflation, ‘G. H. Clark, 
Valve. stop, P. H. MacCorqguodale...... 
Vapor burner, incandescent, lL. 8. Pfout 
Vaporizer for petroleum moto H 

Varnish, making, J. V. sberrit 
Vevetable cutter, A Fi 
Vehicle bady hange 


Vehicle brake, C. W. Le 
Vehicle wheel. M. Bruner. 
Vacle wheel, W. H. Stru 
Velocipede pedal, W.J.G 
Vatihtor. See Bar 
ventilator. 
Vessel sea valve, F. Charette. 
Voting machine, A.J. Gillespie. . 


Wagon body mm, Bo. Washburn 
Wagon brake, automatic. C. M. Hancock 
Wavons, buggies, etc.. locking devic 
TT arnelas ogee ceces sleds sens 
Warping machine, Slingland & 
Washing machine, J. A. Gallagher... 
Washing machine, F. B. Hannah. sr. . 
Washing machine, S, Patrerson. 
Washing machine, W. Ruthven.. 
Water closet valve. R. S. Watson. . 
Water elevator, siphon. Ww. S. Jewell 
Water beater. F. Schifferie. . 
Water meter. W. Duncan.. i 
Water. purification of, .J. MacDougal 
Watermg apparatus. automatic stock 
sen 


Watering trough, PG Cries ontrolled stock, 
J.H. Hanson.. 
Weather strip, G. 
Weigbing apparatus. H. M. Plummer 
Wells, means for expelling fiuids from gas or oil. 
L. Losure 
Wheel. See Belt wbeel. 
wheel. 
Wheel, W. W. Rathbun...... 
Wheel fastening. F. P. 
Wick. C. DB. Rundell 
Wick. H. Sarafian. 
Winding and meu 
lace, etc.. B. D. Wi 
Winding machine. fabric, ». Wight.. 
Winding machines, automatic tbreading 
for, S. W. Wardell, Jr 
Winemill. C. R. Lobdeil............. .... 
Windmill water supply regulator, L. 


- 648.952 


649.326 


Vehicle 


Trolley wheel. 


- 649.381 
649,380 


- 648.989 
Window, H. C. Smith . 649.081 
Window, S. (. Taylor....:... - 649,224 
Window fastener, Fk. E. Jewett. ... - 648,962 
Window glass fastener, I. H. ‘I's » GAY, 013 


Window guard. Mockel & Bra 
Window Ventilator, L. Mannheime: 
Wire covering machine, A. Kreidler. 
Wire stretcher, B. D. Elliott 
Wrench. See Jaw wrench. 
wrencb. 

Wrencb, K. W. Husted 
Wrench, J. Willmann 

Yoke attachment, neck, A. WW. Clum 


Key wrench, 


DESIGNS, 


Badge or similar article. J. F. Grant 3 
Brick, paving. W. Rees.. 
Car uncoupling bracket. G. Groob 
Caster. office. H. H. Hendee......... 
Cigarette machine frame. N. Du Br 
Easel. C. Andrews, Jr.. 
Padlock. H. G. Voight. 
Pillow top, R. Astarita... 
Pump head, H. M. Etter......... 
Railway;switeb chair, F. B. Bradley. 
Shade roller bracket. W. W. Colemar 
Stove, J. Spear. 
Stove or range door panel, J. &. V 
Syringe, S. C. Stearns.. 
Writing utensil case. H. B. Belden. 


TRADE MARKS. 


Apparel. certain 
Quigley.. 
Beer. Burger. 
Beverages, Palatable W ater. Still Comps 
Boots and sboes, Brown Shoe Company 
Boots and shoes. K. A. Kern.. 
Bread and eakes, J. Reiser... 
Cheese, S. J. Stevens & Comps 
Coffee. Richheimer & Company. 
Coffee. Upham Brothers 
Coloring compounds, blue, F. . 
Covering or coating materials, H. W. Bohne Manu- 


named wearing, Crawford & 


facturing Company 34.641 
Cream separators, A. E. Dulmag 34.642 
Cure for piles. F. Leplant....... 34.632 
Cutlery. table, Landers. Frary & Clark 34 614 
Duplicating pads. F. J. Hale 34,617 
Eau-de-cologne, J. M. Far 

Friesemplatz 34,639 
Fabric, textile, Reuter, Brockelmann & Compa 

34.620. 34,621 
Filler compounds or surfacers, Flood © Conklin 

Company... , Stytad wie, toke 34.640 
Games and puzzles. F. A. Busing.. . 34.615 
HAT manIcHs: W. Jenkins’? Sons Music Com: 


DALI; is Senet cece lan ee iste, eee nce ae a 34.613 
Medicated tissue for corns or bunions, W. P. 
Draper ween ee 34.634 
Medicine for external u Smith. 34.633 
Medicines. McKesson & Robbins... ....... 34.631 
Pertumery. Williams, Davis. Brooxs & Hinch- 
SAE BONS sontcyiouats voile acor ides +00. 34.637, 34.638 
Ranges, kitchen, Internatio Range and Manu- 
facturing Company. aresaleterecinniaieele sero ete aisle eetnes 34.643 
Shirts and boys’ and ladles’ 
PITOW SEY 2 ooo conn gescivtiness's 34.618 


‘Tea, Japan. Hunt. 


p % ‘Company.. 
Typewriter supplies 


certain named, F. 


34.628 


8S. Webster 
COMPA Yue aa recess Se ese tirana oO es Aca 


LABELS. 


“California Medicated Healing Soap.” for soan, 
California Medicated Soap Company 

‘Fine Aroma,” for cigars, American Litbograpbic 
Company 

‘“Hiop Bitter Beer.” for beer. L. Bosse. 

“Just Like Finding. Money—‘ Common 
Flour,” for flour, R. Coulter... 

“La Veritos: Bouquet.” for 
Lithographic Company............. 

“Micro Germi.” for a blood purifie 


Sense’ 


“Ox Blood T ablets.” for elt 
W. A. Henderson ‘ 
“ Bed _Cross: Disinfect: unt 


cal Compan: 
“ Royales.” for 
COMPANY 5 Acaen cose ae eae Sercuaeanen oman 


A printed copy of the specification and drawing of 
ans patent in the foregoing list. or any patent in print 
issued since 1865. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co.. 36] 
Broadway. New York. Special rates will be given where 
a large number of copies are desired at. one time, 


Canadian patents may now be obtained by the in- 
ventors for.any of the inventions named in the fore 
going list. provided tbey are simple. at a cost of #40 each. 
{f complicated the cost will be a little nore. For full 
instructions address Munn & Uo., 361 Broadway, New 
York. Other foreign patents may also be obtained. 


IT’S WORTH YOUR -WHILE.... 


to investigate tho difference between our prices and those ofagents 


and dealers for the same grade of work. 


..-WE DO NOT SELL... 


_ through agents or dealers, therefore wedo 
not have them to protect, and in making 
ledtofie urethemaslow 
asthe grade of work we manufacture can 
be sold. We anve you the Drofits that r 
are added between the manufacturer \ \ 
and the conéumer. by selling direct to / 
This hasbeen our 
method of selling for the past twenty-seven 
years, and we are today the largest manu- 
facturers of vehicles and harness in the worldselling 
direct to the user exclusively, We make 178stylesof 
vehicles and 65 styles of harness and ship anywhere 
for examination, guaranteeing safe arrival. Send for 
free catalogue showing all of our different styles. 


ELKHART CARRIACE AND HARNESS MANUFACTURING CO., ELKHART, INDIANA. 


our prices arc ena 


you from Our factory. 


No. oh h-Sinaie Strap 


Harness. Prize with nickel 
trimmings,$9.50. As good as 
cells for 66,00 more. 


—— 


No. 191—Buggy, withieather quarter top. Price 
with shafts, 853.00, Guaranteed as good as othery 
sellfor for 825 more than our price. 


Way doesr’tJ ones get downto business 
metbods and buy an AMERICAN Ty PE- 
WRITER for $10? Does be think I am 
running a puzzle department? 


THE AMERICAN 
$10 TYPEWRITER 


is as well made as the highest- 

priced machines, but more sim- 

5 fle. It has stood the test; seven 
= svears without a SLY be 

Cataiog and sample Of work free, 

American Typewriter Company, 

S.2i7 Broad Way, New Y ark. 


Che Cypewriter Exchange 


1% Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St.. 8OSTON 
817 Wyandoite St.. 
KANSAS CITY, MO. 
209 North 9th St. 
ST. LOUIS, MO. 
= 432 Diamond St. 
PITTSBURGH, PA. 
3 West Baltimore St., 
BALTIMORE, MD. 
536 California St.. 
SAN FRANCISCO. CAL. 
We wil) save you from 10 
to 50% on Typewriters of ail makes. Send for Cataloque. 


EL 


ips. i 


‘Typewriters 


If yon contemplate renting or purchasing any style 
Typewriter, cash or on installments, we can save 
you money. 

HAWTHORNE & SHEBLE Mea. Co., 


297 Broadway, New York. 604 Chestnut St.. Phila. 


50 YEARS’ 
EXPERIENCE 


TRADE Marks 
DESIGNS 
COPYRIGHTS &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly contident Handbook on Patents 

sent free. Oldest agency for sccuring patents. 
Patents taken through Munn * Co. receive 
special notice. without charge. in tb 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientitic journal. Terms. #3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co,361 Broadway, New York 


Branch Office. 625 F St.. Washington, D. C. 


Inatruments, Drums, Uniforms, 
& Supp jes. Write forcatalog, 445 
illustrations, FREE; it gives in- 
formation for musicians and new 
bands. LYON & HEALY, 


38 Adams St. CHIOAGO. 


FOR SALE. 


The entire plant of THE UNITED STATES PIN CO., 
jocated at Seymour, Conn., ontheline ot N. ¥.,N.H.& 
H. &. R. (Naugatuck Division), consisting of buildings. 
real estate and valuable water power on Naugatuck 
River, including all machinery used by the above men- 
tioued company for the manufacture «i pins. 

For full particulars and price address 


has typewriters that 
mark the very high- 
est point of superior- 
ity reached in writ- 
ing machine Jt 2% 
mechanism. No 
other typewriter so thoroughly holds its 
own, presents so many improvements, v% 
shows less affect of wear from constant use 
or requires so little attention. It is always 
ready. 

If your office is not a Smith 

Premier office, write for our 

Illustrated Catalogue, Free. 


The Smith Premier is especially adapted “d 
the ‘ Touch System” of Typewriting. 


The.... 
Smith Premier Cypewriter Zo. 
Syracuse, 1. ¥., US. AL 


‘Hawkins’ New 1900 Catechism” 
OF THE STEAM ENGINE. 
PRICE, $2.00. 


Postpaid to any address. A practical book on 
valve setting, ete. Strictly up- 
Money refunded if not satisfactory. 


THEO. AUDEL CO., 63 Fifth Ave.. New York City. 


WANTED. 


A limited number of American boys between the ages 
of 17 and 18 years, as apprenticeste learn the michinist’s 
tradeina Jarge shops doing a great variety of light and 
heavy machine wor! Applicants must have a common 
schoo] education and be williug to servethree years. 
Those haying a natural taste for mechanical work Pre- 
ferred. Apply by letter and state afe. to P. O. Box 
2023, Bridgebort, Conn. 
| CE and Bottlers’ Machinery. THE VILTER 

MFG. CO., 899 Clinton Street, Silvankes: Wis. 


TURBINES vpasiterngs &.9%. 


PATENT FOR SALE— DOUGH MIXER, we 
useful article; all housekeepers need and willbuy 
KRYSZEWSKI, 16 Germania Avenue, Jersey City. N. 


| sTeanenu 
=e engine running, 
to-date. 


MACHINES, Corliss Engines. Brewers’ 


ge Send for Circular “1.” 
wlA AS. LE FFEL peo. 


Copyrights For Sale. American and British, or 
Perpetual Calendar giving the week-days of any mont!', 
Dominical Letter, Golden Number, tixact Dates oj 
Movable Feasts and of Newand Full Moon forany yeer. 
A. KIRKGAARD, 1325 Race Street, Denver, Colo. 


WILL BUY 


REV. E. C. 


prehisteric American Copper relics; 
also extra large ancient stone spears. 
>. MITCHELL, 534 Summit Ave., St. Paul, Minn. 


SEND for list of Second Hand Wood and Tron 
‘working Machinery. Good as new. Must be sold. 
DON A. GILBERT, BAINBRIDGE, N.Y. 

For Sale. or Trade—A ten plate, 30- inch Wimsburst 
Machine. Does powerful X-ray work. Will sell cheap, 
or trade for first-class camera and Photographic mate- 
rial. Address F. F, WOOD, MILLER, S. D. 


BOYS rarer 


FRECif you willsend names 
ofiboy friends over 12) ears ef 


Street, Sydney, New South Wales (Fellow Australian 
Institute of Patent Agents, Member Patent Law Asso- 
ciation, Washington). Foreign cases effectively pros- 
Registered 


ecutec in all the Australasian Colonies. 
Cable address, * Myall,” Sydney. 


ELECTRO VAPOR 


20h CENTURY "tatnen 


bis Ideal Gentleman’s Launch, elegantly finished. 
simple, seaworthy, safe, reliable. Seats & Speed 6 
miles. Guaranteed for one year. Price #200.00. Order 
now, avoid Spring rush. Send 10 cents for handsome 
76. page catalogue of Steam and Sail Yachts, Launches. 
Row Boats, Canoes. RACINE BOAT MANU- 
FACTURING CO., Box D, RACINE, WIS. 


BUILD coils iy OWN ENGINE. 


with CUR 


— is | tl GASTINGS 


i GASOLINE ENGINES s LAUNCHES 


CATAL 


GER 


OsuE "AU COMPLETE REAOY FOR 


UNCHENGINE WK§ 88412: RAPIDS 


A MicHIGAN UIA. 


age we will send you the Star for3 months 
UNITED STATES PIN CO. free. Greatest boys’ paper published. Address with 
Or. OLIN L. DIBBLE, Seymour, Conn. stamp. TUE STAR, Dept. 84, OAK PARK, ILLS. 
| 
ist CEN \ 
To Patent Attorneys. |ESEEP 3 
TYPE WHEELS. MODELS EXPERIMENTAL WORK. SMALL MACHINERY 
ARTHUR GRIFFITH, International Patent Agent | NOVELTIES & ETC. NEW TORK STENCIL WORKS I00 NASSAU ST NY 
and Consulting Engineer. Universit y Chambers, Phillip 


Chemist, English and German graduate, whothorough- 
ly understands acetylene generators, purifiers, village- 
lighting, valuation of carbide, etc., as carried out in 
rope, desires post of Chemist or Manager in America or 
Canada. Address Ph D., care Scientific American. 


SAW HAMMERING 


instructions. Prepaid on trial. ONLY to filers of ex- 
perience and mill owners. MINER, T.umberton, Miss. 


INVENTIONS PERFECTED. 
Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED. 129-131 West 3lst St.. New York. 


$7 


MODELS & EXPERIMENTAI. WORK. 
Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg., Franklin Square, New York. 


$400 00 PER MONTH, EASY. 


Good men get rich representing the Pneaniatic Butter 
Separator. Separates butter from sweet cream or milk 
intwominutes Exctusive territory. 

Ss. DAIRY, MACHINERY GO., Cincinnati. Ohio. 


Monthand Expenses; no experience 
needed; position permanent; self-seller, 
PEasE Mr. Co.,Stat’ 110,Cincinnati, O. 


D'AMOUR &  LITTLEDALE MACHINE, CO. 
| 


Wane Male ae res aeeine; to vara 


March and Sept., 1899. 


Pac: small case. Send 6c. 


Puncture Proof Folding Boats. Adopted by the U.8. Warand Navy Depts. in 
Only medal and award at World’s Fair. 

perfectly safe for family as well as sportsmen’s use. Sails, centerboards. rudders. 
for catalog, 0 engravings. 


Beautiful models; 


King Folding Canvas Boat Go.. Kalamazoo, Mich.,U.S, 


Scientific 


Aitevican. 


May 19, 1900. 


Ob ie aie aie ie ie te 


SE 1S SUS HS US 


T in 7 


in America are fa- 


miliar with the ex- 
cellent points and 
durable qualities 
of the 


WINTON 
MOTOR 
CARRIAGE 


* Tbe swiftest, saf- 
Ssh simplest: band: 
: est an s 
Price $1,200. No Agents. ‘Amercan ma Ae 
Automobiles. Speed can be regulated at will--even by 
anovice. Economical in costand operation. No noise, 
ng dirt, no danger. Hydro-carbon system. Simplicity 
itself. 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 
astern Department, 120 Broadway, New York City. 


THE BICYCLE: ITS INFLUENCE IN 
Healtb and Disease.—By G. M. Hammond, M.D. A val- 
uable and interesting paper in wbicb the subject is ex- 
haustively treated trom the following stand oints: 1. 
The use of the cycle by persons in kealth. he use ef 
the cycle by persons diseased. Contained in ‘SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 10402. Price 10 cents. 
‘To be had at this office and from all newsdealers. 


WITH THIS 


|) YOU RIDE 50-.MILES 
BUT PEDAL ONLY 35. 


OVER 25,000 IN USE. 


EASILY PUT ON. HAS PROVED PERFECT 
AND RELIABLE. FULLY GUARANTEED. 


Coasting becomes so safe and easy you do it 
every chance you get. Your feet on the pedals 
gives perfect control of the wheel. Ladies’ skirts 
keep down when coasting. You can adjust it to 
any make of cycie. 

Our Acetylene Bicycle I.amp is superior in 
construction to any made. 


Illustrated pamphlet giving detailed inJormation 
regarding Brake and Lamp, sent on application. 


ECLIPSE BICYCLE CO. 


Box X, ELMIRA, N. Y. 


ALL ARITHMETICAL 
PROBLEMS 
, solved rapidly and accurately 
by the Comptometer. Saves 
6oper cent of time and entire- 
ly relieves mental and ner- 
vous strain. Adapted to all 
commercial and = scientific 
computation, Why don’t you 
getone? Write fur pamphlet. 
FELT & TARRANT MFG.CO. 
S2-56 ILLINOIS ST. CHICAGO. 


WITH THIS BRAKE 
YOU WON’T BREAK 


You wiil be free frem fear when 
riding your wheel aown billif 
you are using tbe “C. C.” or 


CANFIELD 
COASTER BRAKE 


Small, convenient, reliable and 
always satisfactory. Its parts 
are few and interchangeable. It 
will fit any wheel. All riders 
now recognize its superior mer- 
its. Weigbs only 9 ounces. Ask 
your dealer for iY or send to us 
for free descriptive booklet. Price. C.C. Brake, $4.00; 
with Hub, $5.00; witb Bear a beels $6.00. 

CANFIELD BRAKE CO., P. 0. Box 867, Corning, N.Y. 


are, iene 
oi, te oe 


You will not i pet left 


If you Own 
One of the Reliable 


“Accurate-+to-the Second” 


DUEBER HAMPDEN 
WATCHES 


LOOK FOR THE NAME “DUEBER™ 
“John Hancock’? 21 Jewels. 
“Special Rallway”? 23 Jewels. 
“The 400” For Ladies. 

Our “Guide to Wateh Buyers’? Sent Free. 
The Dueber-Hampden Watch Works, - Canton, O. 


(IN CASE 
For Gentlemen. 
For Railway Men. 


i} SAVE $10.00 hs 


a month—and that amount invested with this Company, will 


net you much better cash returns than an equal amount ina 


SAVINGS BANK, REAL 


ESTATE MORTGAGE, or 


BUILDING AND LOAN ASSOCIATION. 
We will send you the details of this new plan, free. 
Write for “SAVINGS PLAN.” 


Patel (cc BLE. EASILY APPLIED. 
MADE IN SECTIONS Big i isis f= ao) cd 


FIT STANDARD PIPE MAT relia els 
H.W. JON NSC ee} 


+ NEW YORK: CHICAGO - PHITD NARI tel) co). 


ASBESTOS MATERIALS. BSP DAN ee Bar Nir} 
ROOFING MATERIALS. [3 Bateag ile NEE TN ga iP es 


All varietiesat lowest prices. Best Kailroad 
Track and Wagon or Stock Scales made, 
Also 1000 useful) articies, includi Sates. 


1) Scale Sewing Machines, Bicycles, Touls. etc. Save 


Money. Lists Free. CHICAGO SCALE Co., Chicago. II. 


INSURANCE CO. 


66 BROADWAY, NEW YORK. 
ee 
eee re 
Ladies’ Watches 


All styles and sizes are shown in 
our Blue Book—Copy Free. 


New England Watch Company, 


87 Maiden Lane, New York. 
149 State Street, Chicage. 


BLUE BOOK 
aegis | 
== GARDNERDISTOCK 


¢ HBESIYE.CO CHICAGO NtLOSe 


“ENO 70" CATALOGUE 


ONE ORDER 
OF OVER 


OF 


Elegance of Appointment, 


W OOD 


Attest their merit and the public’s preference. 


SEVEN CARLOADS MORE shipped to Honolulu. For 


$1,500,000 


THE 


MOTOR 
VEHICLES 


Superior Appearance, 


Reliability and Economy, 


THE WOODS ELECTRIC Vehicles are unequaled. 
SPECIAL DESIGNS for all vehicles required for p-‘vate and public use. 
COLORED PLATES and price list, with full descriptions, etc., sent free. 


WOODS MOTOR VEHICLE CO. 
NEW YORK: 44th St. & Vanderbilt Av. 


CHICAGO: 545-549 Wabash Av. 


FIND OUT 


CHARTER Gasoline Engine 
SED ANY PLACE 


BY ANYONE 

FOR ANY PURPOSE 
Statioaaries. Portables, 
Engines and Pumps. 


(= State your Power Needs. . 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


Automobile Patents — 
Exploitation Company. 


UNDERTAKES:—1be manufacture of Automobiles 
and Motor-Cycles. he examination of Automo- 
bile patents. To enlist capital for1be development 
of inventions. 

FURNISHES :—Specialists to make thorough exami- 
nations of patents. Experts to test motors and 
automobiles. Opportunities to inventors to present 
properly their propositions to concerns willing to 
censider and to undertake the same. 

PURCHASES :—All meritorious patents, licenses and 
inventions relating to motor-cycles, motors, gears, 
automobiles and their parts. 


Automobile Patents Exploitation Company, 
F. B. Hyde, Secretary. 
27 William Street, New York, N. Y. 


all about Electric Automobiles, their care, construction and operation, in a 
book published by Herbert 8S. Stone & Co., 


Chicago. $1.25. 


TRADE MARK 


66 5 
PecamoiD Q 
ALUMINUM PAINT. 


Latest up plcatOT of Aluminum. Looks like Frosted 


Silver. Vashable. Untarnishable, Warer, Oil and 
Weatherproof. Durable, Easily Applied. Bicycles, 
Yachts, diators, Pipes, Metal Work, Macbinery, Dy- 


namos, Motors. Apparatus, Arc Lamps, Sockets, 
ets, Cars, Stations, General Decoration, etc. 
bottle, by mail, for 25 cents. 


THE AMERICAN PEGAMOID CO.. 339 B’way, New York. 


rack- 
Sample 


RESTFUL SLEEP 


In Camp, on the Yacht and at Home. 


“Perfection” Air Mattresses, 


CUSHIONS and PILLOWS. 


Camp Mattress with Pillow attached. Also 
showing Mattress deflated. 


Clean and Odorless, will not absorb moisture. 
Can be packed in small space when not in use. 


Style 61. 


GH Send for Ilustrated Catalogue. 
MECHANICAL FABRIC CO., PROVIDENCE, R. I. 


GE SMALL 


Protected from mechanical injury and completely 
enclosed when required. J UF 2% WF 2 Uf US 


Neither heat nor spark, even under heavy overload. 
Direct Current Circuits, 115, 230, 500 Volts. 
GENERAL ELECTRIC COMPANY, 
General Office: Schenectady, N. Y. 


MOTORS 


GRADE FOOT POWER LATHES 


W. P. DAVIS, ROCHESTER, N.Y. 


HIGH 


have a service done without 
realizing it. There’s moreg 
confort, ease and convenience 
in its use than in any other 
suspender in the world, and 
yet you don’t feel it. You 
can't feel it. It is so clev- 
erly constructed that it 
adjusts itself to every \ 
bend of the body. You 
can work in it, walk in 
it, ride in it or row in 
% it—it meets every need. 

Metal parts on the 

genuine will notrust. 

k Refuse imitations. 
Tostimulate your 
interest in the,’ 
President Suspen- 
der, we make the 

following offer: 


The guarantee 

ticket found o 

each President 
Improved Sus- 
pender entitles 
you to take parts 
in our Presiden- 34 

.~ tial vote Contest. 

\, $1500 in gold will 


estimates of thé 
} popular vote in 

/ ‘the forthcoming % 
elections. Full 
information with 
each suspender. 

Ph Price 50 cts. Sold every- 
where, or sent by mail 
postpaid. 
The C. A. Edgarton 

Mfg. Co., 
Box 222, 
Shirley, 


Sas 


WO 


BALL BEARING AXLES AND RUB- 


ber Tires.—A paper read before the Carriage Buildevs’ 
National Convention, Philadelphia, October, 1894, show- 
ing the advantage to be derived trom the use of ball 
| bearings and pneumatic tires in road vebicles. Con- 
| tained in SCIENTIFIC AMERICAN SUPPLEMENT, Nov. 
99-2. Price 10 cents. To be hadat tbis office and from 
all newsdealers. 


Q 
= 


Y Acetylene Burners. 


Samples, 14 to 1 foot, 25c. eacb. 


A new burner for STEREOPTICONS. 
Highest C. P. possible. 


State Line Talc Co., Chattanooga, Tenn. 


READY SHORTLY. 


Horseless Vehicles, 
Automobiles and 
Motor Cycles. 


OPERATED BY 


Steam, Hydro-Carbon, Electric and Pneumatic 
Motors. 
By GARDNER D. HISCOX, M. E. 


Author of “Gas, Gasolene and Ofl Vapor Engines.” 
and ‘ Mechanie:l Movementa, Devices 
and Appiiances.” 


PRICE $3.00 PosTPaip. 


This work is written ona broad basis, and comprises 
in its scope a fuli illustrated deecripLton witb details of 
the progress and mauufacturing advance of one of the 
most important innovations of the times, contributing 
to the pleasure and business convenience of mankind. 

The make-up and management of Automobile Vehicles 
of all kinds is liberally treated, and in a way that will be 
appreciated by thuse who are reaching out for a better 
knowledge of the new era in locomotion. 

Tbe book is up to date and very fully illnstrated with 
| various types of Horseless Carriages, Automobiles and 

Motor Cycles, with details of the same. 


Large 8 vo. About 400 pages. 
Illustrated. 


er Send for circular of contents. 


MUNN & CO., 361 Broadway, New. York 
JESSOP'S STEEL sa” 


TOOLS, SAWS ETC. 
we JESSOFN ze Sons L2 91 JOHN ST. NEW YORK 


Very Fully 


